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HISTORICAL AND INTRODUCTORY 13 


A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-freguency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutic value of the 
older forms of eleetricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully convinced of the important_ 
"part that his High-fregueney Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a leecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
freguency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorff Coil. There 
was at this time practically no literature on the subject, except 
a report of Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen's 
newly discovered "X-Rays.""= His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Oueen £ Co. A few weeks! 
experience demonstrated the inadeguacy of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-freguency Currents, and his first " Tesla Coil?' 
was completed simultaneously with his eight-inch Ruhmkorff. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from "the Tesla?" and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acguaintance of Mr. 
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T. B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restrict the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorf} coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a condenser immersed in kerosene. This 
in turn was provided with a discharge circuit, consisting of a, 
Tesla-Thomson Coil limmersed in oil), in series with _a spark- 
gap. From the secondary of the High-freguency Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
4 Kinraide Coil,?? which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 eyele, alternating, 
FEleetric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfactory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson increased the steadiness and efficiency of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
u Knott High-freguency and X-Ray Apparatus," which was 
provided with a simple rotary spark-gap, consisting of _a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate offthe Knolt Company. 
The writer's rotary gap, employed in the Hercules"? Coil, is an 
improved and perfeeted form of Mr. Cate's device. The Knott 
Coil, which is deseribed in an ensuing chapter, was the first 
American High-freguency apparatus placed on the market, and 
for years was the only successful coil of this kind in use for 
X-Ray work. With the addition of the Knolt spark-gap, the 
writer's apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled "medical guackery" 
or "guack medical device". One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. | was hooked. The device was a "Violet Ray" 
machine. | bought it for $35. Within a few years I had more than 100 of them... and although the 
new "internet" seemed to have knowledge about every topic, these weren't mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
'years' worth of similar forgotten technologies. 


An inspiration to start the museum was acguiring a book from my friend and mentor Jim Hardesty. 
The book was called "High Freguency Currents" by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acguiring a personal scrapbook of his, he thought so "outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else guite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high freguency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called "electricity". In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rontgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s guackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high freguency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
freguency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
freguency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. 1 dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Freguency Currents. 


In 2005 I ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there | discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did | find Kinraide's glass photographs of electrical sparks, ! 
also found his earliest prototype high freguency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as "The Keely Motor". In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate sćances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of "continuing Keely's work". Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses guietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


in spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name "Spring Park Laboratory", 
Kinraide partnered with Swett 8. Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While | imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also guite unigue. | learned that Earle's daughter ran a pub in Santa 
Monica, but when I reached them by phone I learned | was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and I, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unigue biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first "airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, I could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high freguency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams ("Tad") 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly I don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction technigues and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland I. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antigue static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly McJilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 


Maneh 11, 1696. 
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TESLA'S STARTLINC RESULTS IN RADIOCRAPHY AT GREAT DISTANCES 
THROUGH CONSIDERABLE THICKNESSES OF SUBSTANCE. 


Pe SE ES rei PERO OS 
TESLA ON ROENTJEN RAYS- {or tlisir production. 'Phe follaving_ the. magnilnđe ot the. potentl, 
= da a brief stutemont whiob, I hope, it follows that the Migbest attain- 
A UKOHIT ESTRRESTING ASD VALU: jeill bo pnrefal, of. tlio mothode om: uble eleetrical! presavre is, cetirable. 
ION PNOMTIE  ployed and ol the most notable To oblaln high potentiali we may 
G IAVESTOR. | rgalls arrived at in these two dire6- upil ourselres of un ordjnary indue-_ With. this t 
dlon coil, or ol_a stalio machine, or. limit to the. 
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TESLA'S RADIOORAPHS. 

We publish a welcome addition to 
the Roentzen ray literature. It ix 
from the always interesting pem of 
Nikola Tesla, and is tho first author- 
ized description of the experiments 
of this thorongh and conscientions 
inventor. Mr. Tesla gives fall eredit 
by Roentgen, 


the discovery 


and is personally much elated over 


to. 


discoveries of his own as his careful 


experimoats are developed. The 


Tesla radiographs we present show 
wonderful results under severe con- 
ditions. While Tesla has heretofore. 
been silent since the announcement 
by Roentgen, he has not been idle, 


but has eyidently been striving for 
valnable and. tangible results. Fur- 
{hor information from his laboratory. 


will be awnited srith interest. 


DECISIOX_ ON A VAN DEPOELE 
RAILWAY PATENI. 

An interesting and important de- 
cision ns just been rendered by 
Judge Towosend, ot the United 
States Gironit Court for the district 
of Connecticut, upon the Van Deposle 
patent No. 495,448, for the under. 
ranning electric railway trolley sye- 
tem. A few months ago Jodge 
'Townsend_rendered a decision suz- 
taining the validity of this patent 
upon final hearing in a suit against 
the Winchester Avenue Rallrond 
Company. Shortly therenfter further 
infrisgement suits were brougbt in 
Connecticut against the Billinga £ 
Spencer. company, of Hartford, and. 
tho Kelsey Electrio Railyray Specialty 
Company, ot New Haven. Judge 
'Townsend bas just decided these 
snits in favor of the Van Depoele 
patent, and granted motione for pre- 
liminary injunctions_ after fall argu- 
'ment on both sides. "The. decision is 
especially important because the. 
court holds that the supply of essen- 
tial or characteristic parts of the 
trolley system js a contributory in- 
fringer 


TESLA OX ROENTGEN RAYS. 
Coneleđad from p. 

are much less efficient for this speejal 
object in consegnence of the la. 
throngh the glass. A popular error 
seems to exist in regard to the con. 
centration of the ray by ćonca 
electrodez. "This, if unythi 
disadvantage. There are 
specifić arrangementsof thedisrupuive 
coil and ciren:ts, conlensers and stali 
sereens for the bulb, on which I huve 
given fall particalars on. previous 
occasions. 

Having selected the indoetion ap- 
paratus and :ype of bnlb, the next 
important consideration is the 
Yacaum. On this subject I am able 
to make known a fact with which 
have long beeu acgnsinted, 
which I have taken advantage i. 
production of vacnum jackets an 
sortsof incandescent bulbs, and wbicii 
T subsegaently found to be of 
utmost imporiance, not_to. 

|, for the production of in 
Roentgen shadow. I refer to 
method of rarelaction by electrical 
means. to any degree desirable, far 
beyond tharottainable by mechanical 
appliances. 

"Though this result can be renohed 
by the use of s statie machine as well 
as of an ordinary induction cojl giving. 
a sufliciently high. potential, I have 
found that byfar the most suitable 
apparatus, and one which secures the 
guickest_ action, is u disruptive coi). 
IE is best to proceed in this way: 
The bulb is firE exbausted by means 
of an ordinary vacnum pump tom 
rather high degree, though my expe- 
riences have shown that this js not 
absolntely_ necessary, as 1 have also 
found it possible to rarefy, beginning 
from. low pressure. After being. 
taken down from the pump, the bulb. 

ii  dis 


is attached to the termi 
ruptive. coil, pre! 


guency of vibration, am 
following phži 


March 11, 1896. 


bulb has then rencbed the reguired. projosted through Lho glase or alumi- 
degree of rarefaction. 'The process num wnlle, or do Lhey merely hit the 
mny bo hnstened by repeated heating inner surface and cn 
and cooling and by the employment theo 
of n small eleotrode. It should be ing in a purely mechanical way, as 
added thnt bulbs with external elee- then a ro of jvory. balla. KEN 
trodes may be treated in the same So far, most of the phenomona jndi- 
way. TE may bo also of interest to cake thnt they aro projeeted through 
state that under certain conditions, the wall of the bulb, of whatever 
whioh Taminvestigating moreclosely, material it may be, and I am seoking 
the pressure of the gasina vestel may. for still more conclusive evidence šo 
be augmented by eleotrical means. = this direction. 

T belicve thut the disintegration of IE may not be kuowu that oven an 
the olcetrode, which invariably takes ordinary streamer, breaking out sud. 
Place, is connected with_a notable denlyandunder great pressure from 
dimination of thetemperatnre. From_ the terminal of a disruptive coil, 
the point on, when the eleetrode gets. passes through a thick glass plate na 
gocl, the bulb iz in a very good con- thougli the latler were not present. 
dition for. producing_tke Roentgen Unguestionably,with such coile press. 
slmlome. — \kenerer the electrođe ures are practicable which will pro 
is eaually, if not hotter than the ject the particles in straight lines 
Blase, it is a sure indication that the ovon under atmospheric pressure. I 

mounm is not high enough, or else have obtained distinct imprestions in 
that the eleotrođe is too small. For {re air, not by strenmers, as some 
Tery effective working, the inside suz- experimenters bave done, using static 
face of the_wnll, wbere the cathode machines or induction coils, but by 
stream strikes, should appear as if actual projection, the formation of 
the glass were in a fnjd state. streamers being absolutoly prevented 

As a cooling medium I have found by carefu) static screenjpg. 
best Lo employ jets of cold air. By — A peculiar thing about the Roent- 
this means it is possible to. operate gen rays is that from. low freguency 
successfully a bulb Xith a very thin to the highest obtainable there seoma 
val, while the passage of the rays s to beno difference in the guality of 
not materially impeded. the effecta pruduved, except that they 

I may state here that the experi- are more intente wljen the freguenoy 
menter need not be deterred from is higher, which is very likely dno to 
using a glass bulb, as I believe the thefact {hat in such case the maxi- 
Opacity of glass as well as the trans- mum pressures on the cathode ure 
parenoy of aluminum are somewhat likewise higher. Thisis only possible 
exnggerated, inasmuch. as I. bave on the assumption that the eđecte on 
found thatla very thin aluminum the sensilive plate are due to pro- 
'sleet throwza marked shadow, while, jected particles, or else to vibrations. 
on the other band, I have obtained far beyond any freguency which we 
impressions through m thick glass ure able to oblain by means of con- 


e particles from 
tside of the wall to (ly off, net- 
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plate. 

The above method is valuable not 
only as a meuns of obtaining the high 
vacua desired, but it is still more im- 
portant, because the phenomena ob- 


denser discharges. A powerfully ex- 
cited bulb is envoloped in a oloud of 
olet light, extending for. more than 
a foot around it, but outside of this 
isible phenomenon there is no posi. 
Ye. oyidence. of. the. existence ot 


served throw a light on the resnits. 
obtained by Lenard and Roentzen. = wavez similar to those of light. On 
(Phough the phenomenon of rare. the other hand, the fact that the 
faction under above conditions ad. opacity bears some proportion to the 
mita of. different interpretations, tbe_ density ot. the. substanco _speaka 
chief interest centers on one of them, strongly for material strenms, and 
to which Iadđhere—thatis, on theuct- the same may be said of the effect 
al expulsion of the particlesthrongh discovered by Prof, J, J, Thomson. 
the walls of the bulb. I haye Jately_ Itis to be hoped Lhat all doubts will 
observed that the latter commences shortly be dispelled.. 
to act properly upon the sensitivo UA Yaluable eridence of the nature. 
plate only from the point when the of the rađiations and progre 
exhnustion begins to be noticeable, direction of oblajnivg strong imp 
and) the efeota, prodaced. are the sions on the plale might be arrived 
strongest when. the process of ox- at by. perfeoting. plates especially 
haustion is most rapid, even though sensitive Lo. mec} anical 'shock_or 
the phosphorescence mightnotappear impact. There are chemicale suitable 
particularly bright, Evidently, then, for this, and the dovolopment in this 
the to effcota are olosely connected, direction. may Jead to tho abandon- 
and I am getting more and moro mentof the present plate, Farther- 
'convinced that we have to deal with more, if we hnye Lo den) with strenms. 
a stream of material pnrtioles, which of material. partioles, it svema_ not 
strike the sensitive plate with great impostibleto. project upon the plata 
'velocities. Taking 'ns_n_ basis the a suitable substance to ipsure the 
estimate. of Lord. Kelvin) on the best chemical uction. E. 
speed. of projected. particles. in a With apparatus ns I bave described; 
Orookes' bulb, we arrive easily by the remarkablo impressions on. the. plate. 
smployment of very high potentiala are produced. Au idea of the jn- 
to speeds of as much ns a hundred tensity of tho effecte may bo gained. 
kilometreć a second. Now, again, the when I mention that it is oasy to 
(Old guestion arises: Are the particles obtain sbuđowa with comparatively. 
tom the electroda or from 1 ot exposures at distances of many. 
d su rlace generally, inclndiog feet, while at small. distances| and. 
Poti an )xterpal. eleotrode, with. thin objects, 
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soconds are praclicable. The an- Hudson River Telephone Company. 


noxed print isa shadow of a copper 
wire projeoted_at_a distance of 11 
feot through a wooden cover over the 
sonsitive plate. This was the firat 
shadow taken with my improved 
apparatus in my Jaboratory. A simi- 
Tar impression was obtained through 
the body of the experimenter, a plate 
of glnss, nearly three-sixteenths of an 
inch thick, u thickness of wood of 
fully two inches and through s die- 
tanco of about four feet. I may 
remurk, however, that when these 
impressions were takon, my apparatns 
was working under extremely unfavor- 
ablo conditions, which admittel_of 
so great improvements that I am 
hopeful to magnify the efeots many. 
times. 

"The bony structure of birds, ra! 
bits and thelike is shown within the 
Jeast detnil, and even the hollow of 
the bones is clearly visible, In _n 
plato of a rabbit under exposure of 
an honr, not only every detail of. the 
skeleton is visible, but Tikewise_a 
clear ontline of the abdominal carity. 
and the location of the lungs, | 
fur and many other features. Prints 
of sven large birda show the feathers 
guite distinotly. 

Clear sbadows of the bones of 
hnman limbs are obtajned by ex- 
posures rapging from a guarter of an. 
hour to an hour, and some, plates 
have shown such an amount of det 
that it is almost impossible to believe 
that we hi th shadowa 
only. a picture of a 
foot with n shos on it wi d 
every fold of the. lenther, 
stooking, ete., is visible, 
flesh and bones stand out sharply. 
Through the body of the experi. 
menter the shadows of. small bnttons 
and like objects are guiokly obtained, 
srhile with an exposure of from one to. 
oneanda half hour the riba, shoulder- 
bones and the bones of the upper 
arm appear clearly, as is showu in 
the annexed print. It is now demon 
atrated beyond any doubt that small 
metallic objects or bony or chalky 
deposita can be infallibly deteoted in 
any part of the body. 

An! ontline of the skull ix easily 
obtained! with an exposure of 20 to 
40 minutes. In one instance an ex. 
postiro o 40 minutes. 

Only; the outline, 


At theannual meeting of thestock- 
holders of the Hudson River Tele- 
phone Company, which was held at 
ho oflice of the company in Albany, 
N. Y., on Thursday, March 5, the 
old board of. directors was re-elected, 
as follows: Joseph_P. Davis, New 

James Bigler, Newburgh, 

; Selden E. Marvin, Albany, 

David B. Parker, Randolph, 
Henry 1. Storke, Anbi 


E. Hudson, Boston, 
James H. Manning, Albany, N. Y.; 
D. Cady Herrick, Albany, N. Y, 
'The report of the operations of the 
company for the year showsa gratify- 
ing increase in business and in net 
profits, althongh the average rate to 
subsoribers has been consiđerably 
reduced.  Several new exchanges 
have been added and there has been a 
net gain in subsoribers" stations of 
816 over the previons year. This is 
about 22 per cent, and the gain in 
metallic cirenit subeoribers has been 
41 per cent. Nearly 850,000 has been 
expenđed from the earnings for the 
maintenance and. betterment of the 
plant, and, notwithstanding this large. 
inveslment, the net resulis for the 
year ogual nearly five per cent on the 
outstanding capital of the company. 
Atn meeting of the directors, held 
immediately after the stockholders" 
meeting, the following officers were 
re-elected: President, Selden E. 
Marvin; vice-president, James H. 
Manning;  secretary and auditor, 
Walter B. Butlor; trensurer, James 
J. Fitasimmons; general moneger, 
Henry E. Huwley. 
An Electric Light Company Loses 
Two Officers. 


Stephen Powell, a leading and 
wealthy citizen ot Hempstead, LJIJ 
was murdered within 50 feet of) his 
bome last Saturday night, He was 
superintendent of the Hempstead Ga6. 
aud Eleetric Light Company, besides. 
having other important basinesa 
interesta. Mr. Powell always carried. 
large sums of money in his počkets, 
und it is supposed that some one jo. 
knew this killed him, as ont of the. 
money he was known to have. with 
him was taken. Mo was struck in. 
tho back of the head with an axand. 
was found lying in the street ni 
his home. "Two are light were borne 
ing within 400 feet of where helay. 
Only n few days bofore this, Mayor. 
Philip J. A. Harper, president (of! 
the Hempstead Gas and) Electri 
Ligbt Company, djed. 


President H._M, Littell, 
'Atlantio avenue line, Brook) 
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Cor. Nassau 8; Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur I consented to undertake to 
write something for him, and now | want something in 
the way of illustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which I can select? 


Very truly yours. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8xc. 


Opinions on Patentability, Infringement 
and Practicability, 8xc. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8; Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what | would like. 


I suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when I could call at your 
laboratory and see what you have that you would be 


willing that I! should use. 


I know how busy you are and | should not need to 
occupy much of your time. 


I agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm. A. Anthony 


New York, March 16th, 1896. 
446 8: 48 E. Houston Str. 


Prof. Wm. A. Anthony, 
45 Beekman Str., 

N. Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


I shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
446 8: 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

45 Beekman Street, 

N. Y. City. 

Dear Professor Anthony: - 


l am sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


I forward you four prints, a rabbit, a sguirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a sguare of copper of the same thickness. 


Hoping that this will do, | remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, 8xc. 


Opinions on Patentability, Infringement 
and Practicability, 8xc. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau 8; Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W. E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


I found the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


I have been thinking over the reflection from the inside of. 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B' the tube. A A' the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S' S" will be two elements of that ring. 
Rays {N. T. -2-| {illegible) {N. T. -3-) 


In) other words the guestion is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 


ADDRESS: 
5 Beekman St., New Vork. 


Dictated to K. W. EB. 


EDWARD P, THOMPSON, M. E,, 


Solicitor of Patents. 


PROF. WILLIAM A, ANTHONY, 


Elootrical and Solentifio Expert. 


ALFRED C. COURSEN, 


Gounselor-at-Law. 
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RONTGEN RAYS. 


XY WILLIAM A, ANTUONY. 


Pop two months since tho pablie vas startled 
by the anmouncemeni tlat Riatgon of Bavaria had dis- 
tovered that electric disehargos in certain vacmum taboes, 
that is, tnbes Mrom wbloh the air has been ozhausted, gave 
ont rays that wonla pass through vrood, card-bonrd, Hosb, 
and nimerous other smbslancos opague to light—tbat is, 
through whbieh Fight wonld not pass, and woald then afisot 
the sencitive plates usad in phorograpbins, making it pos- 
sible to show upon the plates rhe ovflines of objests enlire- 
1y bidđen from the eye. 

Probably what most arouseđ the interesi of {le publio 
was the fac; that when a straetnre, Jike the band, was 
injerposed iu the path of these rays, the bones would 
cast a deep sladow) vrhilo the shadow čast by the esh was 
very falnt. IH was thns possible to photograph the bones 
of the living body, aud, of course, to show the presence of 
foreign suhstanoos or abuormal growth. 

Wist has exeited most surprise, perhaps, is the fact that 
these rays pass tlmovgh bodics that are generally ooaeiđ- 
ered opagne, for it seems to Ihoso not familjar sith the 
faots and demonstrations of selence a most smrprising thiag. 
that any rays should go throtighi vood planks or sleets of 
metal or liviug fesh or brick vralls. But is it really any. 
more wonderful than that rays of light should xo through. 
glass or gnartz or dismond or watert We are familiar 
Sith this last fact, bocanso we can see through? these 
suhstances. We know ibat glass 4oes not shub ont light, 
because we can aco tho space bazond it iljuminated. But 
sve have no sense that telle us ož be presence of the Ri 
gen rays. We must zosorb to the photographio plate or iho 
Šnorescent; sercen (to be desoribed farčher on), to show their 
presence, and for all juformation as to their bohavior. Tho 
photographće plate is aficetod, while onr eyes are nob, and 
sve are obliged zo 186 such plates tako the place of our eyes, 
ud receive improsslons which wo can afterwarđa interpret. 


NI. L—TEOt APPARKATOS USKO IK MAKIKU ROZTGEN DADIOGRAVHS, 


But srhat are "rays"? Wien we stand in front of a fire 
of glowing ooals we /el tho warmth, and our eyes tell us 
of the light. {and hoat ave said to rađiate from tho 
glowihg coals, and both Jight and beal prooeed in straight 
lines. These stralght paths follovođ Uy rađintiona we havo 

d rays. These rays are guiveriug moblons ip a međium 

we call tho oflor, and which wo believe extends 

Alirough all spoee and porvadeg all bodies. They are wavos, 

having the character of waves on ie water, which we can 
sec, and sound vavca in air, ybich wo know exist. 

'Tliege other uvos, those Gas afiber tle eyo and ihose 
which do not, diller Tom each other, as all wave molions 
diflor, in the distance from wave to wave, or what is {ho 
samo, in the fregueney of the vibralory motions. As an 
example, compare tle long oeai swoll list eomee ihundor- 
dug upon the beach at intervals of several seconda with the 
fregnont swask, swasl, swush o? the litdle ripples on the 
shoro of n fish-pond, or the vibratious Ihas can be Telt aa 
a tremor of the wholo oburoh when the deep bass pipes of 
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tho great organ are 
somided with she shnrp. 
shrill tones of the high 
troble pipe. 

There are moans of 
measuring ho dis- 
tancos from wave to 
wave of the difforunt 
rays in the eilor, und 
Tho rosult is astonnd- 
ing. The fregueney 
somothiog of wbich i 
s impossible 1o form 
any conception. About 
20 millions of millions 
per-soeond is tlio To 
est, und_about 1000 
millions of millions the 
highost freguenoy. Of 
theso, those only which 
Jio between 400 aug 260 millions of millions per second 
excite vision. In other words, {he čihor sraves break- 
ing upon the optio ziorve must come at the rate of at least 
400 millions of imillisns por second before that nerve will 
Garry any impression ta the brain—beloro ro can "5007 

kom, Wby rays of these fregucucies ouly shovld. alleet, 
tkeeyesve do not know, = We only know (hat the strnetaro 
OF the eye is snekh {last the osler rays are powerless to pro- 
duoo vision. Neither do wo know why the low-fregueney 
rays will go through Tard rubler and will not go through 
glass. We only know itis a Zact, 

ATI these other rays mn produce beat. The bigl-re- 
none rays aflćel {he plotographio sonsitive plate, and 
ilso produce anoflier effect that is of espevial interesi. in 
camootion sith (ho study of the Rontgen rayx; They have 
(he poscer of exciting u pecullar lumninogity, orlight, in cer- 
taln sulbstances, which are for tlak reison called duorescent, 

Eloetrical diselurgos in vaonum tubes have long been 
Izuowu as sources of radjatlons which produce hot and af 
foet tiho oye.  WKvery student of puysics knovrs the experi- 
anent ovith sbe auroru tubo, which, when exhansted by a 
good sir-pamp and conueeted to a Holtz machino or indno- 
Dion co, is seen (illođ with a pale liga baving somothing 
the appeuravce of the stroamors of the Aurora Borealis. 

Professor Crookes, by obtaining a vasily better vaonam, 
obtained in these tubos some new and very interesting 
Pheuoinena. As {ho vacuum bocamo butter and bettor, the 
Jiglit within the tubos Snally disappeared, sud only the jn- 
sido of the glass was iliuminated. This Professor Crookes 
explained upon šlu supposition that. the air particles re- 
Maining in the trbos are repelled Trom the negutivo ter 
minu or + atbođe" within the tube, and shoot oll from 36, 
procćedivg In straight Tinos, until ilioy oome into collision 
With other particles or with the wallu of the tube, pro- 
ducing Tight wherovor the collision ocenrs. When t, 
haustlon is suficient these parileles shooting out from tho 
cathode meet wiki no obstractious until Yhey reneh tho 
walla of the tubo, which are bombarđod by the fying par 
tieles until they sline with a sort of plosphorescent light, 
Shilo the whole intorior of šbe tube remsinis dark. 

'Thoso osperimenta have been repeated again and 
for {he last eiglicen 50315 In seleutifle Taboratorios and 
Joetuvo-roorna, always Exciting the greatest interest in the 
wonderful phenomčna. disolosed. But not until recenbly 
has it been knowu or suspoeted ihut all the time thore 
proceeding from the dombarded surface ofber 1978, Pen 
pablo of excitiug Vislon, but possossing properties, and ca 
Table of producing ellcćte even more wonderful \hau any 
That tho Orookes zube had before skovem, "That certain in= 
vislblo ravs existed. in the Orookoa tabe radiationa was 
Imosen about four years ago, bu i6 remained for Professor 
Eintgon to demonstrate the remarkalle properlies which 
they possess. Me foind that a pioco of oard-bonrd pa 
on one side with. barium platino eyaide was ilumin 
wlien held ncar the excited Crookos tube, sud ils 
paintod surface was oguslly well iluminated, wbether it 
or tiho reverse side of the card-bowrd was presemteđ to 
the tube. Ho further found that when this ihole tube was 
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covered with black paper, so (lat uo rays af 
foeting the eye could emerge, the paintod serven 
was still illaminated, and. further yot, that tho 
illumination romalned visible wben a board_an 
ineh thiok, s book of a thonsand Dagos, or a 
plato of bad rulhber was interposed betwvesn the 
tule and sercen, 

Ou the contrary, he fommA that glasa, thin 
pieces of metal, ho bones o? the Unsud, more or 
Jess stopped tho rays, uud so cast shadows. IE 
must have been s startling inago that met Pro- 
fessor Rintgen's oyo when first he placed bis 
Hand in she path o the rays, and saw upon tlo 
sorecu a bony skeleton hand with ouly a faint 
owiline of fesh and. cariilage. 16 vas a start- 
Jing oxperimouć to ime, after 1 kad read all tho 
'aecounis of Professor Rontren's work, ond knew 
Wiat to oxpoct, prhen I drst. saw the skadow 
of my own land upon the finorescent sereen. 

shows the appcaranco of such s shadow. After dom- 
onstrating in this way the trausmission powors of various 
substuneće, Professor Rontgen tried tho effect of the razs 
upon the pbotographic plate, and found it possible to fix 
dlere the images tlia6 lie kal scen mpon the fluoreseent 
soreen. 

'Fig. 1 will show how ihe results are obtained. A is a 
galvanio battery, B ls a Ruhimikorff induction coil, O is s 
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Orookca tube, and. D is the-plate- holder containing the 
sonsitivo plate. 

"The battery prodnoosa low-teusion havmlesa onrcent Flint 
is rapidly elosod and broken at the indnotion. eoil, wbich 
transforms is into a. high=tension onerent enpable of pro- 
ducinx electric sporks, and giving exeseding)y psinful š€ 
not futal eleetrlo slioeks.  Wires convog this bigh-tensiou 
Guvrent from the eoil 10 tho terminals o? (he Crookes tube, 
srhere the Ržntgon rays are prodneed srhenover tho eurrent 
i turned on. Zu {us figure the plate-holdor is showu only 
afow inches (om tho tube, where the efieet of the rays is 
strong. 

'Fig. S Sbows a goldjish, with_all his senleg and ilesh on. 
Te Tine of his spino is clearly visible, and zany of the in- 
ner organs of his body cau be oleariy scen, and he skoli 
tou comes on$ very clearly, bečauge fie bones are more 
opadus to these rays than is any Other part of the body. 

'Yig. 4 hows the wing of a pigeon, which is interesting, 
'jeenoso sehile ho ontline of'the lesh is distineily marked 
iho fenthers have practically disappsared. The bono 
not only clem, however, bub the tbinner parts are Ti 
thau the škicker. Pig. 5 slows the leg and head of the 
pigvon. Around the head i is just possible to make ont the 
Brtlino of the foathers, the flesh is oloarly mirked, sud all 
the bones of the neek ara visible. Ta like mauner the leg 
is interesting 

The trauspareney of the Aesh mokoa it posslble to show 
tho presence and location in tho bođy of foreign substancea. 
Bullets, nocdlos, und biis of glass have alroady been Jocatod 
by means of Rontgen ray photographe, sud afterwards re- 
moved hy a surgiosl operation. ' 

TE is eurions that te part ofthe ego vrhioh is transparent 
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VI, 4 —WING OF A PIGEON, SHOWING IE SHADINE ESEOT I BOSNA. 


to the light, and ibrovgh which light possos to reach and. 
aflect the optic nerve, is nearly oprujue 10 the Riutgen 
rays. Vision by mesins o tlese rays won therofure bo 
inipossible, evon if the optie nerve wero aonsliive to theun 

But suppose these rays eovld oxeite vislom. Wa} skonla. 
weseo?. Holding a parse betweon the ezo and s Rontgen 
vay souree, we shonld so the coins within J5. If a person 
stopped in the path of the mwy we should seo his bony. 
skelotou. Wo might sće something of bis intornal 
organa; perhapa wo eonld se0 his heart best A 
broken bone could de seen, sud the aperation of 
setting it could be watched. Diseasod. bones or 
enjarged joirits could be ezamined.  Tuberoles in 
Tho Jongs would be visible. But these things 
would be visiile only when thoy came bobweon 
the nye and tho source of the rap, much as 0m a 
dark night objects migbt be visible between son 
and a camp lire. 

u daglight objects becomo visible by means of 
the light srhšeh {slls upou them and. is rofected. 
to ile'eye. This brings out the dotail of Uho vis 
ible sarface. But the Rintgen rays are searcely 
at all redocted, and even if bey produood vision, 
objeets rould become visible on}y as they inter- 
ceptod tho rays. Thoy wonld not be illaminated as 
they are iljamlsated by zays of light, and only oui- 
1incs, therefore, would be ačen, = Evon duorescent 
bodies sehich Appene Jighit mder the aetion of the Rontgon. 
rays aro not really luminsted, but arerenidered Imninous. 
hat is, are made to sline by their own light. When bodies 
opagne to the 
razsazo plod 
before tlie luo= 
resećut; sorvon, 
moroly a shud= 
0 is seen on 
it. So the pho- 
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tiroly opaguo to the Rčntgen rays, hence the slullosra of 
thickor portious of as object will'be dceper than ot tho 
thiuner portiona, imd_\he shadose bocomes a shudeđ piotnro 
tbat may give dorajls of the surfaces of the objeci. A 
Rintgen ray shadow of au alamiuum nmeđal mag show tlo 
design stašped. upon the surface. The sbađing olfoot is 
WEII showu iu (lie bonos of the pigoon. 

But if there are fow substances ontirely opname to tho 
newly disoovered rays, ther; appear to be none flat ar 
entirely transparent. Even in air the rays appear to bo 
zapidly absorhed, so (hat su oxiremely powerful apparatus 
is roguirod for prođncing elivets al any distonee. Air 
s60ms bo bebave towsrd she Rinteen rays much zs fog be- 
lavos to licht, and it seems unlikely thal efleote can be 
procurod at auy great distance, perhaps not mole than ono 
hisndred feet Irom the source. 

Ttsoull be rash to atćenipt to prodict tle fhture of (he 
Routgen ray. Tho 0g0s to which it may be applied in 
surgory have already Veon hinted at in this arkicle. The 
trahsparenoy of woodi nutkes i; possible to inapoct the work 
oE a cavpenter, and. datermino whether the work hidden 
'under the exterine finish bas been honestly done. Hidden 
comparimonta in a desk or cabineć might be revcnled. Tha 
contents of a peking-box might be aseortalned withon 
Opening it. Bal to scienilio mou these rays huve a very 
(great interest, What are they? Are Lhey vibrating move 
ments transmittod in waves, like ligb£?_ Are tlioy partioles 
shot off (om the Črovkes tube apd fHying with enozmoga 
velocity? Thea6 are gnestions to be ansyored. 

When you stand in front of a Orookes tubs in aetion 
Thoso fyiog particles ure slreaming? (brongh your body, 
stoppin; not st all at zone oloshina, and. bardiy at all 
'ohceked by the ilesh, nor Wholly stopped even by the bonos. 
A hurd-wood_ board held betweon on and ile tube is 
mo prolootion. Phe streams pres ilirough dt unohosked. 
Shceta of metal even do not wholly stop them. 'Thg won. 
der of it all is that Dor nearly twonty ycars experimentevs 
with_the Crookos tuhe have bei, plerood tlrongh and 
throngh by šhese sabilo stronms and have never known it, 
Do tliey produce ang elicet ss Ley puss throngh the body} 
Gan they cause or euro disease ? 

IE has been proved that {loy pass gmile freely through 
the lunge, but if tubercules aro presont thoy stop the rays. 
Miglis Zot the louch of the flowing stremus disgipate tho 
tuberonlosis growth and. restore heslth? (Guestione liko 
$heso aro coming up for solution, and ezperimonters are 
seeking tiha answora. The study of the Riutgen ray hna 
Just bog. Whas ay not thenozt fo months bring forth1 


AN "0LD-FIELD'" SCHOOL-GIRL.? 


UY MARIOK HARLAXD. 


OTAPTER IV. 


THE Pozgs lived ou s funny little piece of land wedgod 

in botsecen two of the Greenlicld farms, The house 
vas a cabin. o two rpoms, with a stone ehimney built on 
To outside, but the Foggs"boastod tlust fifty-three ohildreu 
isl been born and bronght up iu ik. How theg lived was 
a partial mystery to the usighborhood. They rnised corn 
and potatoes and little else in the gromnd enelosed by x 
tworm - fenoc,? built, it was more ihun suspeetod, of raila 
'stolen, a {ow at a time, from the Greenfield fences. An ncro 
9£ woodland. behind ike house Wns supposed to faruish 
them wilh fuel,and there were always pigs and chiokens 
Tavning sild, with s dozen or so children, in the road and 
fold. 

'Zhey wero 4 poor white folks?in a county where nenzly 
overybodly was respectable and well-to-do. No member o 
$lie Žunily was over convicted of an offenca that took him 
into tho couzts, Thoy might be snspocted of stealing ohick= 
618, Pig, and vrood, and even of robbing a amoke-house vice 
du s whilo, but nothing was ever proved against them. Not 

+ Bogun in Mispen's Rovso TABLE NO. 855, 


OnG of them, so far as as knosn, had ever b 
and not ouo had over grosu rich'or really res peetalle. 

As the Grigsby childron, nešt aućl trim; luncl boga ana. 
Pooks in hand, passed ike Pogg sabin on she Mouday uoru- 
ing tho sobooi opened, iwo men snd four čhildvren sere in 
and about iko yard, — Mrs, Fogg, the mistreys oF the honse, 
stood on fhe poroh, he; marriol dauglser, wish bro (av 
babies holding 10 her skirt, leuned again u, cozner of tle 
chimuoy ; a bATEfOOt boy was choppini stieks upon u log, 
a amaller bog sryiug to grlu hig knifo upon a grind-stone. 
AU stopped hat they were doing to slame at the sisters 
and brother, sui the olor matron bailed Yliem in o coarse 
VOCO snore like a man's than s Woman's. 

€ Goin? 1? sohool, nin't gon ?" 

Deo nodded williout halting; Bea walked straight on- 
SYA1d, hor ohin level, her white gun=bonnet hiding her Luo. 
'To her horror and djapleasnve Pleu stoppod, and rphed poz 
Jitoly over ho tumble-down fence: 

"Good-morning, Mrs. Fogg!_I hope zou are all well 40- 


in prison, 


Zolerable, thank Godt? said she old swoman, elisuglng 
her tone into a annfling whine. "Aiut yom too son fo 
sehool?_ Tho teachor'aim gone by yet 

£We like to be in. good time," rejained. Flos, aflibly. 
" Aren't your boys going? 

No, bloss 700, honoy. Major Duncozn) svon't Te tihom 
go dn on tbe county, an' pore folka sin't got uo money to 
Pag louchers with. Ah well! "Th" Almighty, He knows! 
The now tcacher$ regl sprg, ain' he?" 

%Plea Grigsby |" called Ben, over ber shoulder. 

£ nlong, or III tell ma wben I go home. 

len uolicod bor as little as she noticed Mrs, Fogg'a 10- 
mark on tho nevw tenoler's sprynesa. She had an idea, and 
svas in a Barry to airis. € Major Dancozmbe !' she ropeated. 
Could be leš the children in free if he liked P' 

ACort'nly, honey! Ho bas tho faš' srord in all the eoun- 
ty. Nobody dar say bis soul's his owa "1658 he lets em. 
fTand! how long? how long? 

1 am verg well aogusinled with Major Duneombe;? 
rushed on Flca, with an important air, %Aud you may bo 
sure, Mrs. Fogg, thać TU spoak t0 him abont your grand. 
ehildren, = Good-morning ?? 

She was out of bronth when she overtook hor gister. Boa 
Tad walked last purposely to make the others run,loyal 
Doo having loitered behind with Flea. 

Lsbonld think gon be 'shamed of sourself; stoppin' to 
talic srihh poor white folks "long; the road,? comimezićeil ibe 
elder sister. 

Ples smiled myateriously, I had busines with Mra. 
Fogg." 

Business! Well, T never! 
with that kind, the Botter" 

Mrs. Fogg is not a bad wornan, Ben," snicdl I'lea, serious 
dy. When you nak boy she is, She olwaya any Imetty 
well, thank God; just Jike Mrs. Elton in Anna Rose. I 
think sho is a very pious persun, and it is nothber fan)s (hat 
she is poor. = I atopped in the pore once wlion it was rain- 
ing; and she talkod a grost doal abont the trouble she had 
had, snd how muci slo prayed, and so on. IF 1 could, DU 
be a benefactor to people like that." 

GT think sometimes Fon 'sin't got the seuse you were 
bora with, Plca Grigsby. The idea 0' yon bonefaćling any 
thing or auybody P" 

Fioss smile was y06 moro mysteriona. In her glee over 
her now gohemo sbe sgneezed Doo'e som. 

You wait and se! We know—dow't we, Dee ?! 

4%Yos, sir!" sul Deo, stautly. 

'The prospeotivo benefactress was still selling with her 
secret When they arriveđ ak fhe school-kouse. Tle boye sat 
on ono side of the room, tlo girli on the otlir, a narrow 
aisle separating thom. "Dee dropped into a scat near the 
door; the giris walkođ well forward and took places closo 
to the nisle. Three minutes allorwaml the toseber ap- 
Poared in the doorway, and Major Duncombe with him. 
Whispers and shufling' ceased inatantly; all oyes wero 
fixed. upon the two genilomeu sg Ihoy wont up 10 the tup 
of the room, turning there to face Le solvol. It svas all 
duile proper sud digujled, until the Major, having motioned 
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New York, March 25th, 1896. 
446 8: 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
45 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. 1! am glad were pleased with the pictures. | 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as | told you the other day while I performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment I published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that | hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and ! am 
getting some interestin{sic) results. 


I do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working with inadeguate apparatus and might not have been able to detect anything. | think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. 1 will keep it in mind, and if | can find time | will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
446 8: 48 E. Houston Str. 
Mr. T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


1 am naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could I possibly accept one. 


I shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr. T. B. Kinraide 

K 


New York, March 21rst, 1897 
446 8: 48 E. Houston Str. 
Spring Park Laboratory, 
438 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and | 
have found it satisfactory. | do not like to comment upon its merits in comparison with others and 
only wish to say that | will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


446 8: 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
I have up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, I would 


beg you to forward me the bill with the least possible delay. 


l have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr. N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your reguest. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
446 8: 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. | have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
446 8: 48 E. Houston Str. 


Mr. £. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


I have already delivered three lectures on high potential high freguency currents, as this the 
number of all good things. 


As | do not know anything of post mortem arrangements, | cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstan{sic| 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 


2, 


The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 P.M., precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this occasion will also be presented the deed 
oi gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

'The following guests have accepted invi- 

ttions: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engincers; Col. Robert 
Clowry, president Western Union Telegraph 
Company; Mr. George G. Ward, vice-presi. 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel dt Iron 
Works; Mr. W. H. Fletcher, president En- 
zineers' Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre. 
pared by Mr. R. R. Bowker. The exercises 
will be as follows: = Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on. 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni- 
versity; address on behalf of the Associ: 
tion of Edison Iluminating Companies by 
President J. B. McCall; address on behalf 
of the National Electric Light Association 
by President Charles L. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

greed to send from the table a telegrapi 

cknowledgment. It is a great many ycars 

since he used the key. He will use one of 
the original guad sets built by him for, and 
loaned by the Western Union Telegraph 
Company. The message will be received in 
the banguet hall on a Postal guad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. C. P. 
Bruch, assistant general manager of the Postal system, 
Barclay, chief engineer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same time. 

'The seating arrangements provide for the accommodation of eight 
persons at cach table. Orđers for seats should be sent in at 
once and should be accompanicd by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without_wine 
Geatlemen, $7; ladies, $5; admission to galleries, $1. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 95 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committee on decorations, has made elab. 
orate preparations for ornamenting and illuminating the, ball room, 
and the effect will be very pretty and appropriate. 


nd Mr. J. €. 
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Vor XLIII, No. 6. 


A Striking Tesla Manifesto. 

We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page circular which has been issued this week by Mr. 
Nikola Tesla in a large sguare envelope bearing a large red wax 
seal with the initials, "N.T." At the back of the page which we 
reprođuce is given a list of 93 patents issued in this country to Mr. 
Tesla. The fourth page is blank. The third page has a little vignette 
of Niagara Falls and is devoted to guotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 
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JESLA TOWER, WARDENCLIPFE, LONG ISLAND, 


in 1803 before the Franklin Institute and_the National Eleetric 
Light Association, as to transmission of intelligible signals and 
power to any distance without the use of wires. The second guota- 
tion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in Jane, 1900, dealing with 
he same subject. - The third item guotes from his patents, 
nd 649/621, dealing with the transmission of electrical 
any guantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The circular is an 
extremely interesting one. It is most simptuously got up on vellum 
paper and altogether constitutes a manifesto worthy of the original 
genius issuing it. It is to be gathered from the circular that Mr. 
Tesla proposes to enter the field of consulting engineership, in which 
he already has enjoyed an extensive connection here and abroad. 


+ In connection with cis and_the 
s += transmission Of energy over a single conductor, 
esse | would say a few words_on a subject wbich 
constantiy fills my thougtils, and which concerns the 
welfare of all. 1 mean. insmission of intelligible 
signals or, perbap to any distance without 
the use of wires. 1am becoming daily more convinced 
of the practicability of {he scheme; and though I know 
full well that the great majority of sejentific men will 
not believe that such results can be practically and im- 
mediately realized, yet_1 think that all consider the 
developments in recent years by a number of workers 
to have been such as to encourage thought and experi- 
ment in this direction. My conviction has grown so 
strong that I no longer look upon tbis plan of energy 
or intelligence transmission as a mere theoretical possi 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. 22% Ja fact, 
what is there against the carrying out of such a scheme ? 
We now know that electric vibration may be transmitted 
through a single conductor. Why, then, not try to 
avail ourselves of the carih for this purpose? + + + 
Theoretically, it could not reguire a great amount of. 
energy to produce a disturbance perceptible at great 
distance, or even all over the surface of the globe, 1 
think that, beyond doubt, it is possible to operate 
eketrical devices in a city, through the ground or 
Pipe system, by resonance from an electrical oscilator 
located at a central point. But the practical solution 
of this problem woukl. be of incomparably smaller 
benefit to man than the realizi Satu 
transmitting intelligence or, perhaps power, to any dis- 
tance through the EINA. enyvironing medium. Proper 
apparatus must first be produced, by means of which 
the problem can be attacked, and I have devoted much 
hought to this subject. 1 am Jirmly convinced that it 
one, and hope that we shall live to see it 
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Electrical effects of any desired character and of 
intensitiesundreamed of before are now easily producible 
by perfected apparatus of this kind + 1 have 
produced electrical discharges, the actual path of which, 
from end to end, was. probably more than one hun. 
dred feet long; but it would not be difficult to reach 
lengths one hundred times as great. 1 have produced 
electrical movements occurring at the rale of approx 
imately one hundred thousand horse-power, but rates 
ol_one, five, or ten million horse-power are easily 
practicable. In these experiments effects were devel. 
oped incomparably greater than any ever produced 
by human agencies, and yet these results are butan 
embryo of what is to be. That communication with- 
out wircs to any point of the globe is practicable with 
such apparatus would need no demonstration, but 
through a discovery I made 1 obtained absolute 


earth has replied. in place of an echo 1 have obtained 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334,823. 
335,786 
335,787. 
336,61 
336,962 
350,704 
359,748. 
381,968 


381,969. 


390,820. 
396,121 
401,520. 
-405,858. 
405,859. 
406,968. 
416,192 
416,193. 
416,194. 
416,195 
417,794. 


447,920 
454,622. 
455,067 
455,068 
455,069 
459,772. 
462,418 
464,666 


487,796 
511,559. 
$11,560 
511915 


514,972. 
$14,973 
517,900 
524,426 
555,190 
568,176 
568,177 
568,178. 
568,179. 
568,180. 
577,670. 
$77,671 
583,953 
593,138 


609,250 
609251 
611,719 
613,735 
613,809. 
645,576 
649,621 
11,865 
685,012. 
685,953 
685,954 
685,955 
685,956 
685.057. 
685,958 
188. 


Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPEUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high freguency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Freguency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, 146 East Houston Street, and he 
should like to have the pleasure of renewing the acguaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLA LABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12'" addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. WiII you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 
Waldorf Astoria, 
N.Y. 
Dear Sir: - 

l am going to Boston where | am eguipping a small laboratory to carry on some research 
work. As | leave in a few days | write to ask if you will make an appointment with me to discuss a 
certain matter before I go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high freguency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26'", 1910. 


Earle L. Ovington, Esg., 
130 W. 84" St., 
New York, N. Y. 
Dear Sir: 
Replying to your favor of March 25" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M. D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


I trust you will pardon the liberty | take in writing to you, but I! am very anxious to have your 
opinion in regard to certain matters. For the past three years | have been engaged in a clinical 
study of the Tesla High-freguency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1 to 2 cm in air. My researches have differed, in that I have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. I! employ a 104 v alt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


I have recently seen a machine of a novel character, and have made one like it. It is the best "X-Ray 
machine" I ever say, and | am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and | 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner. 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a guarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and I should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-freguency current, but it 


seems to me that the freguency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the freguency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-freguency currents? 
What are the reguirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one | have described as having use for medical purposes? 


If the apparatus just described a true high-freguency coll, or am I right in supposing the freguency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these guestions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust I may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that | 
may hear from you soon, | remain 


Very respectfully, 
Frederick F. Strong 
4176 Huntington Ave Boston 
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New York, Oct. 4'", 1898. 
446 8: 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27'" has been duly received and contents noted. 


I do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


I cannot give you any idea of freguency, as | do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and guick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very guickly 
and their effect is very small. 


Although I have experimented a great deal with high freguency currents, | could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which | have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what | have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and | should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but | think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, fill a much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and | have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Freguency Oscillatorsfor Electro-therapeutic 
and Other Purposes.! 
DY NIKOLA TESLA. 

SOME ieoretical postibilitics ofered by eurrunis of very 
high ireguency and observations which I casvally made 
whjle pursuing experiments with alternating currents, as well 
as the stimulating infiuence of the work of Hertz and of views 
boldiy put iorth by Oliver Lodge, determined me some time 
during 1859 to enter a systematic investigation oi high fre- 
guency phenomena, and the results soon reached were such as 
10 justily jurther efiorts towards providing the laboratory with 
" mcans for carrying on tbe rescarch im this parlicular 
eld, which has proved itseli so iruitful since. As a conseguence 
alternators o! special design were constructed and various ar- 
rangements for converting ordinary into high (reguency cur 
rents periected, both of which were duly described and are now 

—1 assume—{amiliar. 

One o! the early observed and remarkable features of the 
high Iregueney currents, and one which was chiefy of interest 
sa the pbysician, was their apparent harmlessness wlich made 
it possible to pass relatively grcat amounts ol electrical energy 
through the body of a person without causing pain or serious 
discomfort. This peculiarity which, together with other mostly 
unlooked-for properties o! Ihese currenis 1 had the honor to 
bring to the attention of scientific men first in an article in a 
technical journal in February, 1891, and in subsegognt contri- 
butions to scientific societics, made it at once cvident, that these 
currents would _lend themselves particularly to elcetro-thera- 
peutic uses. " 

With regard to the electrical actions in general, and by an 
alogy, it was reasonable to iner that the physiological effects. 
however complex, might be resolved in three classes. First the 
statical, that is, such as are chiefiy dependent on the magnitude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the guality of ciectrical movement_or 
current's strength through the body, and third, effects of a 
distinct nature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the static and dynamic 
iorms. 

Most generally in practice these dillerent sections are c0- 
existent, but by a svitable selection o! apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate. Thus he may pass through the body, or 
any part of the same, currents of comparatively large volume 
under a small. electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the infiuence of elec- 
trical waves (ransmitted, il desired, at considerable distance 
through space. d 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, he various ways of appiying these currents to the body 
of a patient suggested themselves readily to the electrician. 

As one cannot be too clear in deseribing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
eireuits which I will enumerate, though obvious for the mi 
jority, is deemed of advantage. 

The first and simplest method of applying the currents was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or induction coil. Fig. 1 is intended to 
illustrate this case. Thealternator G may be one giving irom 
five to ten thousand complete vibrations per second, this number 
being still within the limit of practicability. The electromotive 
jorce—as measured by a hot wire instrument—may be from fifty 
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to one hkundred volt. To cnable strong currents to be passed 


through the tissues, the terminals T T, which serve to establish 
contact with the patient's body shovld, of course, be ol large 
area, and covered with cloth saturated with a solution of elec- 
trolyte harmless to the skin, or else the contacts are made by 
immersion. The regulation of the currents is best effected by 
means of an insulating trough A provided with two metal 
terminals T' T" oi considerable suriace, one of which, at least, 
should be movable. - The trough is filled with water, and an, 
electrolytic solution is added to the same, until a degree of con- 
ductišity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, a 
secondary coil is resorled to, as illustrated in Fig. 2. I kave 

und it from the outset convenient to make a departure from 
the ordinary ways of winding the coils with a considerable 
number of small turns. For many reasons the physician will 
find it better to provide a large hoop H of not less than, say 
three jeet in diameter and preferably more, and to wind upon 
ita few turns of stout cable P. The secondary cnil S is casily 
prepared by taking; two wnoden hoops bok oand jel 
with stif cardboard. One single kiyer 
and not too thin at that. will be generally sui 
of turns necessary for the particular use for which the coil is 
intended being casily ascertained by a few trial. Two plates 
of large surface, forming an adjustable condenser, ny be use 
for the purpose of spnchronizing the secondary with the prima 
cireuit, but this is generally not necessary. In this manncr a 
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TIGS. 1, 2, 8 AND 4. 


and one which cannot be easily injured. 
be found in the perfect 
regulation which is efected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the oceurrence of 
harmonics which are more pronounced in such large coils of 
thick wire, situated at some distance from the primary. 

The preceding arrangements may ale be used with alternat- 
ing or juterraptcul pocalinr 
properties of high freguency currents make it possible to apply 
the later in ways entirely impracticable with the former. 

One of the prominent characteristics o! high Ireguency or, 
to be more general. of rapidiy varying currents, is that th 
pass with dificulty through stout conductors of high seli-induc- 
tion. So great is the obstruction which sell-induction offers to 
their passage that it was iound practicable, as shown in the 
tariy experiments to which reference has been mađe, to main- 
tain diferences of potential of many thousands of volts between 
two points—not more than a few inches apart—of a thick cop- 
per bar of inappreciable resistance. This observation naturaliy 
suggested the disposition illustrated in Fig. 3. The source of 
high fregueney impulses is in this instance a familiar type of 
transiormer which may be supplied irom s generator G of or- 
dinary direct or alternating currents. The transtormer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
cirewit interrupting device o break b. The currents are derived 


eheap coil is obtained, 
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irom the loop L by two contacts c €', one or both of which are 
capable of displacement along tbe wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
s jew volts to many thousands, is readily obtained on the term- 
inals or handles T T. This mode oi using the currents is en- 
tirely sale and particularly convenient, but it reguires a very 
uniform working of the break b employed for charging and 
discharging the condenser. 

Another ciualiy remarkable Icature of high freguency_im- 
pulses was found in the lacility with which they are transmitted 
through condensers, moderate electromotive lorces and very 
small capacitics being reguired to cnable currents oj consider. 
able volume to pass. This observation made it practicable to 
resort to a plan such as indicated in Fig. 4. Here the conncc- 
tions are similar to those shown in the preceding case, except 
that the condensers C C are joined in parallel. This iowers the 
Ireguency of the currepts, but has the advantage of allowing 
she workiog with a much smaller diference of potential on the 
terioini " Since the Inker is Ilie ehiel jlei 
Ol expense ol such apparatus and since its price rapidly in- 
creases with the number of turns reguired, the experimenter will 
find it generally cheaper to make a sacrifice in the ireguency, 
which, however, will be high enough ior most purposes. How- 
ever, he only needs to reduce proportionately the number oi 
turns or the length of primary p to obtain the same ireguency 
as belore, but the economy of transiormation will oe somewkut 


reduced in so doing and the break b will regnire more attention. 
The secondary S of the high fregnency_ coil has two moli 
plates tt of considerable surlace conneeted to its terminals, 

the current for use is derived from two similar plates t"t' 
proximity to the former, Both the tension and volume of the 
currents taken irom terminals T T may be easily regulated and 
in a continuous manner by simply varying the distance between 
the two pair of plates tt and 1 1' respectively. 

A hacility is also aflorded in this disposition ior raising or low= 
ring the potentig) of one of the terminals T, irrespective of 
the changes produced on the other terminal,this making it 
possible 10 cause a stronger action on one or other part of 
the patient's body. 

The physician may find it lor some or other reason conve- 
nient to modify the arrangements in Figs. 2, 3 and 4 by con- 
necting one terminal of the high ireguency source to the ground. 
The effects will be in most respects the same, but certain pecu- 
Marities will be noted in cach case. When a ground connection 
is made it may be of some consegucnce which of the terminals 
of the secovdary is connected to the ground, as in high fre- 
nnency discharges the impulses of one direction are generally 
preponderating. 

Among the various noteworthy features o! these currents 
there is one which lends itseli especially to many valuable uses. 
It is the facility which they aflord ior conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practicability o! this method oi energy tansmission, which is 
already receiving useful applications and promises to become vi 
great importance in the near future, has helped to dispel the old 
notion assuming the necessity of a return cireuit for the con. 
veyance ol electrical energy in any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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convey through the 
body. This me 

ical treatment 3p,v4rs to me to offer the greatest possibiji 

the hands of the physician. The effects produced in this ms 
possess icatures entirely distinet {rom those 

currents are applied in any of the before mentioned or siz 
ways. 

The cireuit connections as usualiy made are illustrated schem- 
atically in Fig. 5, which, with reference to the diagrams beiore 
shown, is seli-expianatory. The condensers C C, connected in 
series, are preferably charged by a step-up transiormer, but a. 
high (reguency alternator, static machine, or s direct current 
generator, if it be of suficiently high tension to enable the use 
of small condensers, may be used with more or less success. The 
primary p, through which the high ireguency discharges of the 
condensers are passed, consists of very few turns of cable of 
as low resistance as possible, and the secondary s, prelerably 
Bakos ance Irom_ the primary to facilitate free usciliativn, 
has one of its ends—that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient is 
connected. It is of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary cireuits p and s respectively. This will be as a rule best 
cficeted by varying the sell-induction of the cireuit including 
the primary loop or coil p, for which purpose an adjustable 
sell-induction_e is provided; but in cases when the electro- 
motive iorce of the generator is exceptionally high, as when 
s static machine is used and a condenser consisting o! merely 
two plates offers suficicnt capacity, it will be šimpler to atain 
the same object by varying the distance of the plates. 

The primary and secondary oscillations being in close sym. 
ekronism, the points o! highest potential will be on a part ci 
iwrminal T, and the consumption of energy will oceur chicfiy 
there. The attachment ol the patient's body to the terminal 
will in most cases very materially affect the period oi oscillation 
in the secondary, making it longer, and a readjustment of the 
primary cireuit will have to be made in cach_ case to suit the 
capacity of the body connected with terminal T. Synchronism 


should always be preserved, and the intensity of the action 
varied by moving the secondary coil to or from the primary, 


2s may be desired. I know of no method which would make 
it possible to subject the human body lo such excessive eler- 
Urical pressures as are practicabie with his, or of one which 
would enable the conveying to and giving off Irom the body 
without serious injury amounts of electrical energy approximat- 
ing everi in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted tu. This 
is evidently duc to the fact that the action is chicfiy superficial, 
the largest possible section being oflered to the transler of the 
current, or, to say more correctly, ol the energy. With a very 
rapidly 'and smoothly working bresk I would not think it im- 
possible to convey to the body oi a person and to give of into 
the space energy at the rate ol several horse power with im- 
punity, while a small part of this amount applied in other ways 
could not fail to produce injury. 

When a person is subjected to the action of such a coil, the 
proper adjustments being carefully observed, luminous strcams 
are seen in the dark issumg from all parts of the body. These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. s) 
iree of any irregularities, but when the number ol breaks is 
small or the action of the device imperfect, long and noisy 
streams appear which cause some discomlort. The physio- 
logical eflects produced with apparatus of this kind may be 
graduated from a hardly perceptible action when the secondary 
is at a great distance {rom the primary, to a most violent one 
when both coils are placed at a small distance. In thc later 
case only a few seconds are suficient to cause s {eeling of 
warmth all over the body, and soon alter the person perspires 
ireciy. I have repcatedly, in demonstrations to friends, ex- 
posed myself longer to the action of the oscillations, and each 
time, after the lapse of an hour or 50, an immense fatigve, of 
which it is difficult to give an idea, would take hold of me. It 
was greater than I experienced on some occasions alter the 
most straining and prolonged bodily exertion. 1 could scarcely 
make a step and could keep the eyes open only with the greatest 
dificulty. 1 slept soundiy afterward, and the aiter-efect was 
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certainly beneficial, but the medicine was manifestiy too strong 
to be used freguently. 

One should be cautiovs in performing such experiments for 
more than one reason. At Or near the surface of the skin, where 
the most intense action takes place, various chemical produets 
are formed, the chjef being ozone and nitrogen compounds. 
The former is itself very destructive, this feature being illustrated 
by_the fact that the rubber inslation of a wire is destroyed so 
guickly as to make the use of such insulation entirely imprac- 

able. The compounds of nitrogen, when moisture is prese: 
consists largely of nitric acid which might, by excessive appi 
cation, prove hurtful to the skin. So far, I have not noted in- 
jurics which could be traced directly to this cause, though on 
several occasions burns were produced in all respects simill 
to those which were later observed and attributed to the Rontgen 
rays. This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and 50 also is the no- 
tion that these rays are transyerse vibrations. But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are still at sea. This state of things impedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more dificult and 
uncertain. 

One or two observations made' while pursving experiments 
with the apparatus deseribed might be iound as dgserving men- 
tion here. As before stated, when the oscillations in the primary 
and secondary cirucits are in synchronism, the points ot highest 
potential are on some portion of the terminal T. The syn- 
chronism being perlect and the length of the secondary coil 
just egual to one-guarter oj the wave length, these points will 
be exactly on the free end of terminal T, that (s, the one situated 
farthest irom the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment o! one end of the secondary coil to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Thus, by varying the period of 
vibration of the primary cireuit in any manner, the points of 
highest potential may be shifted accordingly along the terminal 
T, which has been shown, designediy, long to illustrate this fea- 
ture. The same phenomenon is, oi course, produced if the body 
of a paticnt constitutes the terminal, and an assistant may by 
the motion of a handle cause the points of highest potential to 
shift along the body with any speed he may desire. When the 
action of the coil is vigorous, the region of highest potential is 
casily and unpleasantly located by the discomiort or pain ex- 
perienced, and it is most curious to feel how the pzin wanders 
up and down, or eventually across the body, from hand to hand, 
if the connection to the coil is accordingly made—in obedience 
te the movement of the handle controlling the oscillations. 
Though I have not observed any specific action in experiments 

this kind, I have always felt that this efect might be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 

eful resuhs is the following: As belore remarked, by adopt- 

E the method described, the body of a person may be sup- 
jected without danger to electrical pressures vastly in excess 
oi any producible by ordinary apparatus, for they may amount 
to several million volts, as has been showa in actual practice. 
Now, when a conducting body is electrifed to so high a degree, 
smali particles, which may be adhering firmiy to ils surlace, 
are torn off with violence and thrown to distances which can 
be only conjectured. I find that not only firmly adhering mat- 
ter, as paint, for instance, is thrown off, but even the particles 
Af the toughest metals are torn of.' Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they occur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary efec: which, in other ways, I have already usefuliy 
applied, will likewise prove to be of value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment oi 
novel mode of hygienic treatment which would permit an i 
stantzneous clezning of the skin of a person, simply by con- 
necting the same 10, or possibly, by merely placing the person 
in the vicinity of a source ol intense electrical oscillations, this 
having the efect o! throwing off, in a twinkle of the eye, dust 
or particles of any extraneous matter adhering to the body. 
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Such 2 result brought about in a practicable manner would, 
without doubt, be of incalculable value in hygiene and would | 
be an eficient and time-saving substitute for a water bath, and 
particularly appreciated by those whose contentment consists in 
undertaking more than they can accomplish. 

High {regaency impulses produce poweriul inductive actions 
and in virtue of this feature they lend themselves in other ways 
to the uses of the electro-therapcutist. These inductive effects 
are cither electrostatic or electrodynamic, The iormer diminish 
smuch more rapidiy with the distance—with the sguare oi the 
same—the later are reduced simply in proportion to the dis- 
tance. On the other hand, the iormer grow with the sguare of 
intensity of the source, while the latter increase in a simple pro- 
portion with the intensity. Both of these effects may be utilized 
dor establishing a field of strong action extending through con- 
siderable space, as through a large hali, and such an arrangement 
might be suitable ior use in hospitals or institutions Ol this 
kind, where it is desirable to treat a number of patients at the 
same time. 

Fig. 6 illustrates the manner, as I have shown it originally, 
in which such a ficid of electrostatic action is established. In 
this diagram G is a generator ol currents of very high iregueney, 
C a condenser for counteracting the sell-induction of the cireuit 
which_incluđes the primary P_of an induction coil. the secon- 
dnry S of which kas two plates Lt of large suriace connected 


FIG. 9. 


to its terminal. Well known adjustments being observed, a 
very strong action oceurs chiefiy in the space between the plates, 
and the body of a person is subjected to rapidi variations of po- 
tential and surgings of current, which produce, even at a great 
distance, marked physiological effects. In my first experiments 
I used two metal plates as shown, but later I found it preferable 
to replace them by two large hollow spheres o brass covered 
with wax of a thickness ol about two inches. The cables lead- 
ing to the terminals of the secondary coli were similarly cov- 
€ered, so that any of them could be approached without danger 
of the insulation breaking down. in this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
using_the plates, were prevented. 

In Fig. 7 a plan for similarly utilizing the dynamic induetive 
effects of higli Ireguency currents is illustrated. As the ire- 
guencies obtzinable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understood at a glance from the ioregoing de- 
seription._Tx only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable o! low sellinduction and resistance, and 
passes all around the hall. Any number of secondary coils s s s, 
ctach consisting generally oi a single layer ol rather thick wire, 
may be provided. 1 have iound it practicable to use as many 
as one hundred, each being adjusted for a definite period and 
responding to a particular vibration passed through the pri- 
mary. Such a plant I have had in use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
Visitors and also proved itself of practical utility. On a latter 
occasion I had the pleasure of entertaming some of the mem- 
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bers with experiments of this kind, and this opportunity I can- 
not let pass without expressing my thanks for the interest which 
was awakencd in me by thcir visit, as well as for the generous 
acknowledgment of the courtesy 'by the Association. Since 
that time my apparatus has been very materially improved, and 
now I am able to create a field ol such intense inductiog in the 
laboratory that a coll threc feet in diameter, by carelul adjust- 
ment, will deliver energy at the rate of one-guarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary 100ps. Long sparks, strenmers and all other phe- 
nomena obtainable with induction coils are casily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkable, they are more effcetive. For 
the past few years I have oiten bcen urged to show experiments 
in public, but, though I was desirous to comply with such re- 
guests, pressing work has so far made it impossible. These 
advances have been the result of slow but steady improvement 
in the details of the apparatus which I hope to be able to de- 
seribe conncctedly in the ncar kiure. 

However remarkable the clectrodynamic inductive cffecus, 
which I have mentioned, may appear, they may be still consid- 
erably intensificd by concentrating the action upon a very small 
space. It is evident that since, as belore stated, electromotive 
forces of many thousand voits are maintained' between two 


points of a conducting bar or loop only a few inches long,- 


electromotive iorces of approximately the same magnitude will 
be set up in conductors situsted near by. Indeed, I found that 
it was practicable in this manner to pass a discharge through 
a highly exhausted bulb, although the clectromotive force re- 
guired amounted to as much as ten or twemty thousand volts, 
and {or a long time I followed up experiments in this direction 
with the object oi producing light in a novci and more econom- 
ical way. But the tests let no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforts turned in this new direction. Shortly 
alterward (some time in June, 189:,) Prof. J. J. Thomson de- 
seribed cxperiments which were evidentiy the outecome oi long 
investigation, and in which he supplied much novel and interest- 
ing information, and (his made me retura with renewed zeal 
{o my own experiments. Soon my efforts were centered upon 
producing in a small space the most intense inductive action, 
and by gradusl improvemcat in_ihe apji I obinined_re- 
sults ot a surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, a {ew moments were suficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapićly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet ol tin was thrust into the 100p, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, ior the irictional losses aceumu- 
lated in it at the rate of possibly ten horse power. Masses of 
pooriy conducting material behaved similarly, and when a higbly 
exhausted bulb was pushed into the 100p, the glass was heated 
in a jew seconds nearly to the point of melting. 

When I first observed these astonishing actions, I was in- 
terested to study their effects upon living tissues. As may be 
assumed, I proceeded with all the necessary caution, and well 
I might, for I had the evidence that in a turn of only a few 
inches in diameter an electromotive force of more than ten 
thousand volis was produced, and such high pressure would be 
more than sufficient to generate destructive currents in the 
tissue. This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par. 
sially destroyed. One may imagine my astonishment when I 
found thot I could thrust my hand or any other part of the body 
seitihin die loop aud_kokl it there with impunity. More than om 
une ovćasivn, impelled by a desire tu make some novel and usc- 
ul observation, I have willingiy or unconsciously periormeč 
an experiment connected with some risk, this being scarcely 
avoidable in laboratory experience, but I have always believed, 
and do so now, that 1 have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as when I placed my head within the space in 
which such terribly destructive forces were at work. Yet I have 
done 50, and repeatediy, and have felt nothing. But I am firmiy 
convinced that there is great danger attending such an experi- 
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ment, and some one going just a step farther than I have gone 
may be instantly destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may be placed 
the ficid of the 100p, however intensely energized, and so long 
as no path for the current is formed, it will remain cool and con. 
sume practically no encrgy. But'the moment the first ieebie 
current passes, most of the energy of the oscillations rushes to 
the place of consumption. If by any action whatever, a con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
death of the Ioolhardy experimenter. Such a method ol kill- 
ing, if it were rendered practicable, would be absolutely, pzin- 
less. Now, why is it that in a space in which such violent tur- 
molil is going on living tissue remains uninjured?_ One might 
siy the currents cannot pass because of the great sell-induction 
offered by the large conducting mass. But this it cannot be, 
because a mass of metal offers a still higher selinduction and 
is heated just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reasom, for all 
cvidence shows that the tissucs conduct well enough, and be- 
sides, bodies o! approximately the same resistance are raised 
to a high temperature. One might atribute the apparent harm- 
Jessness of the oscillations to the high specific heat of the tissue, 
but even a rough guantitative estimate irom experiments with 
other bodies shows that this view is untenable. The only plaus- 
ible explanation I have s0 far found is that the tissues are con- 
densers. This only can aceount for the sbsence of injurious 
action. But it is remarkable that, as soon as a heterogeneous 
cireuit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiological effects 
are distinctly noted. The strongest action is, of course, secured 
when the exciting loop makes only one tura, unless the con- 
nections take up a considerable portion of the total length of 
the cirevit, in which case the experimenter should settle upon 
the least number of turns by carefully estimating what he loses 
by increasing the number ol turns, and what he gains by utilize 
ing thus a greater proportion of the total length of the cirenit. 
It should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the efects 
of eleetrostatic induction may preponderate, as there may exist 
a very great diflerence of potential—a hundred thousand volis 
or more—betwecu the first and last tura. However, these latter 
effects are always present even when a single tura is employed. 

When 2 person is placed within such a 100p, any pieces o! 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also hested—particularly if they were ci 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to perform other operations of this kind within 
the sphere of the surgeon's duties in this novel manner. 

Most o! the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very few—even among 
those who are working in these identical felds—ully appreciate 
what a wonderiul instrument such a condenser is in reality. 
Let me convey an idea to this efect, One may take a ci 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastly in ex- 
cess—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a different way, be" 
may obtain from it currents against which those of the most 
poweriul welding machine are utterly insignificant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obrainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
10 sce, Such resulis are obtainable, and casily, because the 
eondenser can discharge the stored energy in an inconceivably 
short time. Nothing like this property is known in physical 
science. A compressed spring, Or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they could, things undreaznt of at present might be accom- 
plished by their means. The nearest approach to a charged 
tondenser is a high explosive, as dynamite. But even the most 

iolent explosion of such a compound bears no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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ical compound are measured in tens of tons per sguare inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per sguare inch, and if a chemical could be 
mide which would explode as guiekly as a condenser can be 

scharged under conditions which are realizable-an ounce of 
it would guite certainiy be suficient to render useless the largest 
battleship. =" . 

That important reslizations would {ollow {rom the use ol an 
instrument possesing such ideal properties I have -been con- 
vinced since long ago, but I also recognized carly that great 
dificultics would have to be overcome beiore it could replace 
less perfect implements now used in the arts for the manifold 
transiormations of electrical energy. These difficulties were 
many. The condensers themselves, as usually manulactured. 
were inefficient, the conductors wasteful, the best insulation in- 
adegvate, and the conditions for the most efficient conversion 
were hard to adjust and to maintain. One dificulty, however, 
which was more serious than the others, and to whick I called 
sttention when I first described this systemi ol energy tanstor- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser, They were wamt- 
ing in eficiency and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features. For a number of years 1 have 
tried to master this dificulty. During this time a great number 
of such devices were experimented upon. Many of them prom- 
ised well at first, only to prove inadeguate in the end. Reluc- 
tantiy, I came back upon an idea oz which I had worked long 
belore. It was to replace the ordinary brushes and commu- 
tator segments by fiuid contacts. I had encountered dificulties 
then, but the intervening years in the laboratory were not 
spent in vain, and I made headway. First it was necessary 19 
provide for a cireulation of the fluid, but forcing it through 
by a pump, proved itself impractical. Then the happy idea 
presented itself to make the pumping device an integral part of 
the cireuit interrupter, inclosing both in a receptacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating s body of mercury, presented them- 
seives. Then 1 lezrned how to reduce the wear and 1psses which 
still existed. 1 fear that these statements, indicating how much 
effort was spent in these seemingly insignificant details will not 
convey a high idea of my ability, but I coniess that my patience 
was taxed to the utmost. Finally, though, I had the satisfaction 
of producing devices which are simple and reliable in their ope- 
ration, which reguire practically no attention and which are 
capable of efecting a translormation of considerable amounts 
of energy with fair economy._Jt is not the best that can be done, 
by any means, but it is satislactory, and I ieel that the hardest 
task is done. 

The physician will now be able to obtain an instrument s 
able to fulfl many reguirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have the facility of providing himseli with coils such 
2s he may desire to have for any particular purpose, which will 
give him any current or any pressure be may wish to obtain. 
Šuch coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be guite insignifican The instru- 
ment will also enable him to generate Rontgen rays of much 
greater power than obtzinable with ordinary apparatus. A tube 
must still be furnished by the manufacturers which will not 
deteriorate and which will allow to concentrate larger amounts 
ot energy upon the electrodes. When this is done, nothing will 
stand in the way ol an extensive and efficient application of 
this beautiful discovery which must ultimately prove itself of the 
Ilighest valne, not only at the hands of ihe surgeou, but also 
of the electro-therapist and, what is most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the later improvements are embodied, I would refer to Fig. 9, 
which illustrates the chief parts of the same in side elevation 
and partisliy in vertical cross-section. The arrangement of the 
parts is the same as in the form of instrument exhibited on 
former occasions, only the exciting" coil with the vibrating in- 
terrupter is replaced by one of the improved cireuit breakers 
to which reference has been made. 

This device comprises a casting A with a protruding sleeve 
B, which in a busking supports a freely rotatable shalt a. The 
latter carries an armature within a stationary field magnet M 
and on the top, a hollow iron pulley D, which contzins the 
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brezk proper. Within the shajt a, and concentrically with the 
same, is placed a smaller shaft b, likewise ireely movable on 
bali-bearings and supporting a weight E. This weight being 
on one side and the shats a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotateć. Fast 
the weight E is a device R in the form oi a scoop wi 
thin walis, narrow on the end nearer to the pulley and wide 
on the other end. A small guantity of mercury being placed 
in the pulley and the latter rotated ogainst the narrow end o. 
the scoop. a portion of the fiuid is taken up and thrown in a 
thin and wide stream towards the centre of the pulley. The 10p 
of the later is hermetically closed by an iron washer, as shown, 
this washer supporting on a steel rod L a disk F oi the same 
metal provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pniley, and Tor the 
wenience of filing in the mercury a small strew o is Pro. 
ded. The bolt L forming one terminal of the cireult breake: 
is connected by a copper strip to the primary p. The other end 
of the primary coil leads 10 one of the terminals of the con- 
denser €, contained in a compartment oi a box A, another com- 
partment of the same being reserved for switch S and terminals 
Of the instrument. The other terminal oi the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is rotated, the contact blades K are brought rapidly 
in and out of contact with the stream o! mercury, thus elosing 
and opening the cirevit in guick succession. With such a device 
dt is casy to obtain ten thousand makes and bresks per second 
and even more. The secondary s is made of two separate coils 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary irom brezking down when one ol the 
terminals is overionded, as it olten happens in working Rontgen 
bulbs. This form of coil will withstand s very much greater 
difference of potential than coils as ordinarily constructed. 

The motor has both field and armature built ol plates, so that 
it can be used on alternating as well as direct current supply 
cireuits, and the shafts are as nearly as possible vertical, s0 25 
to reguire the least care in oiling. Thus, the only thing which 
really regujres some attention is the commutator of the motor, 
but wherc alternating currents are always available, this source 
of possible trouble is easily done away with. 

The cireuit connections of the instrament bave been already 
showu and the mode ol operation explained in periodicals. The 
usva} manner of connecting is illustrated in Fig. 8, in which 
A+ Ax are the terminals of the supply cireuit, L, a seldinduc- 
tion coil or raising the pressure, which is comnceted in series 
with condenser C and primary PP. The remaining letters 
designate the parts correspondingiy marked in Fig. 9 and will 
be understood with reference to the later. 
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Apsliction led May 6, 1898. 
10 all whom it ny concern 

Be it knowu that 1, THOMAS B, KINRADDN 
of Boston, county of Suffolk, Stale of Mass; 
ehmsetts, havo invented an Improvement in 
Tndnetion Apparatus, of which the following 
deseription, {in connečtion will the accompa- 
uying drawings, is a specification, like letters 
on the drawings representing like parts. 

My iuvontion is an improved indaetion ap- 
paratus whereby diseharges are made possi 

greatereilicieney, as will more fully ap- 
'the courseof the following description. 

I will deseribe the details of my invention 
with referencelo the aceompanyingdrawings, 
which illustrate a preferred form of the appa! 
ratugs. 

Tu (he drawings, Figure 1 is a view, partly 
diagrammatie and'partly in seetion and plas, 
illastrating the arrangement of the system 
according to my inventiou. Fig. 2 is a top 
plan view of the break. = Fig. 3 is a front ele- 
vation {horeof, parts being broken away to 
show he dotailed construction. Pig. 4 is a 
view similar to Fig. 2, showing a modified. 

orm (hereof. = Fig. 5 is a top plan view of my 
ituproved spark-gap. = Fig. Gshowstho spark= 
gap in elevation, 

Ileretofore there has always been a consid- 
erable amount of waste energy in systems for 
doveloping high potential, aud also there has 
Deen an over-prosent dangerof breskini down 
and destroying the apparatus by ils own oul- 
put, and aceorđingly it has been my present. 
aim'io provide a system in which all the in- 
orenso of pojential which may be developed 
shall be delivered for use for the translating 
devices and in which the apparatus is self- 
containing ad practically indestructible. 

Let A designate a dynsino, battery, or any 
other suitable source of electrical energy. 
From the dynamo the current passes by con- 
dactors a 4" o an inductance device B, each 
eonductor a a' having its own eoil b 0', said 
evils being preferably insulated from each 

7 other, as indiented at", and surronndod bya 
laminatedcore4', = Each eojlb is wonnd trans- 
sersely back and forth until the opposite ter- 
miaals 7" /% veaćh Lhe center and are thenco 
carrjed to the opposite ends of a conđenser O, 
a break D being interposed and comeeted to 
the main conđuctors 41% at 4547 and the dis- 
chargo from the conđenser being received by. 
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{ a translating dovice (herein shown as 4 spe- 
cial induetion-coil E) by means of an anto- 
matio spark-gan G. 

'Fach one of the details of apparatus above 
enumerated as constiluting my system is of 
special constructiou sud peeuliiur eTect in 
{he system, whereb}; it becomes possible to 
diseharge ćurrents of considerable strength 
with great velocity through the pr of 
the coil E, {he diseharge across the spark-gap 
being of very great amperage and exeeed- 
ingly short and sharp oscillations. 

'Referriug now to the induetance device B, 
I will explain that the object of this device 
is'1o raise the potential of ihe current and 
enuse all this increase oL potential to pass 10 
1he conđenser, preventiag any of it from dis- 
charging through the dynamo. 

By my device the total potontial is doliv- 
ered only from the forward end of the wire 0. 
fhe one toward the condenser, and also there 
isonly one end of the eoil which has high p0- 
tential. This is because the lines of ma 
netie force ocensioned by the low of the elec 
tric enrrent, which durihg said fiow are rađi- 
ated. from tho core or field 45, fall from the 
center across all the turns of wire into the 
periphery as the cireuić is interrupted, and. 
hence maintain a region of constant magneti 
intensity at the periphery, efeetually eheek- 
ing all rise of potential at that end, Dut leav- 
ing the opposite or ontgoing end Tree from 
the presence of The lines of maznelie force as 
soon as the broak ocenrs, and therefore with= 
out impedance. As soon as ihe current is 
broken the lines of force fall baek toward the 
irou core and leave the central portion of the 
coil free from tho restraining influence of 
these lines of force, said lines cutting across 
ihe snecessivo turns of wire, the coll being 
left froc to permit the induced eurrent of in- 
ereased potential to flow towarl the center of 
the coils or toward that point which has no 
magnotie fleld whatever to ehoke back the 
current, hereby permitLing the latter to rush 
out meonfined and unrestrained towarđ its 
natural outlet; but as the lines of the mag- 
netie field are eonstunily maintained with 
maximum impedance at {he periphery of the 
coil and romain surromding the peripheral 
{urns until the very last moment of the fall 
duo to the bresk in the cirevit their presenco 
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there prohibits any possibility of nanitesta- 
tion of the rise of fhe potential in the current 
att that endl of the coil, so that all the inerease 
oZ potential iu the whole coil isobliged to (ind 
am outlet from the center, and the ease od out- 
flow from This outlet increases as the lines of 
force fall away from the center, thoreby re- 
moving their restrajning and impeding influ- 
ence therefrom. = 'Phis will be clear by benr- 
ing iu mind the action which takes place in 
what is commonly ealled a " choke-coil "— 
i. e., a winding about an iron core, said wind- 
ing boing in a spiral from one end ot (he iron. 
to the otler. In such a coil itis obvious that 
when s current pi 
e(ually along the esten 
muđ that when thec 
of-force fall di 


ot the entiro c0il 
rrent is broken the lines 
etly in, perpendicular to the 


core, thereby.eutting eaeh turn of the spiral | 


cgnally and at the same Lime, thereby pro- 
ducing high pressnre at both ends of the 
ehoke. 

same at both ends of the wire, be 
ends are aected by 
falling lines of force. 

In my coil the lines of force do not fall 
egually on all the turns; but there isa mini- 
mum intensity at the center and a maximum 
intensity at the periplery, the latter being 
the polit of entrance of the current, so that 
the current duo to self-induction is always 
free to be drawn of, as it were, into the con 
denser at one end aš fast as it is developed 
and is prevented from departing at the 0p- 
nosite end, or, stated in other words, while 
the current from the dynamo is always freo 
to flow into ihe coll for having its potential 
rajsed the said potential must all seek its ont- 
let at the opposite end oč the coil, so ibatall 
the current of ihe coil fosws therefrom. into 
the condenser, whereas in a cChoke-coil the in- 
duced earrent' may be snid to 002e out at both 
ends, sa hat tho benefit is not received of all 
thae is developed. 

By my eoil all the lines o force are col- 
leeted for cuttiug from the center a0r0ss tho 
entire eoil, whercas in the usual ohoke-eoil 
the lines of force {hat fall at the center cut 
only the central tmrns, so that in my coilI 
develop all the potential that is possible to. 
ho čevcloped. 

T regard it as a new principle Lo withđraw 
the lines of magnelie force away from that 
portion of the cojl from which (he curront is 
being druwn and majntain a, magnotie fleld 
at that portion of the coil which receives the 
current. 

Other features of const 
iu the coil shown in Fig. 1 


ause both 
the same condilions of 


tetion to bo noted 
are that Ike high 


poteatial ond of the coil is that portion of ' 


least resistance, because the central Lurnsaro 


of eonrse shorter than {he peripheral turns. {| 


'The resistance in the coil diminishes as tho 
potential inereases; also, i5 will bo observed 
That T kave given The magnetie core substan- 


tially {ho form of a semleirele i eross-sec- | 


tion, my reason for this form Deing that 


es tho lines of force rise ' 


, the potential being necessarily the | 


thereby the lines of magnetie force are given 
their best radiation or are distribuled to he 
best efeet on {he coil, it being understood 
that (hese Hines leave the iron perpendicular 
| to its surface and are gradually bent around 
toward the coil. 

Referring now to the break D, (best shown 
in Figs. 2 and 5,) I journal in a central post 
or boaring d the spindle ć' of an iron plate or 
armature d2, having two or more ecćentrie 
edges dP, as clearly shown in Pig. 2, or other 
provision of regions of inereasing magnetie 

| attraetion. Mounted on or otherwise con- 
nested to rotate therewith_ are one or more 
small antifriction-rolls di, two being herein 
shown mounted at the opposite ends of a bar 
£, clampedđ adjustably on Ihe plate 2. These 
rolls or uterrupters are preferably of 
{ inđarated fiber.  Mounted 10 extend into'the 
{ path of the rolls 4" is an arm (shown asa wire 
{ d) carrying a hammer d' to contact wilh an 
anvil d' on a post d" and limited in its move- 
meni by s fiber stop dU on the ond of an ad- 
justing-serew d". The wire £ is cavried by 
a hub =, 10058 on a pin dU and_=keld under 
tension by a spring-coil d", Fig. 3, fastened 
at one end to said hlub and at its other end to 
a nut dP, enrrying an adjusting or set serew 
d'%, so that by loosening the set-serow and 
swinging its haudle one way or Ihe other the 
resistance of the arm d' may be varled. 0p- 
posite the surfaces d' 1 place solenoids or 
eleetromagnets dd, operated by taps dd? 
from the maju cireuib entering the solenoids 
at their inner terminals, so that as tho mag 
nets di d8 are energized they attract the 
plate d', and by {he inereasing pull exerted 
thereon on aceount of the eceentrte surfaces 
d they cnuse the plate to rotate with a spoed 
only checked by the striking of the inter- 
rupters d' against tho end of the arm 0", 
said rolls being placed relatively to the high- 
est points of ihe surfaces d', so shat they 
ent off the current just before said highoest 
points get opposite the propelling-magnets, 
thereby permitting_the momentum of the 
plate or armatare d' to enrry said highest 
points boyond the magnetssulficiently to pre- 
vent tho latter exerting_ any retarding infla- 
once on the rotation of the break. DPrefer 
ablyTmonnttheanviland hanmmeron aswing- 
ing 'Jedge or carrier d"", jaurnaled on the post 
d, so that T am enabled to regulate the speed 
of the break simply by swinging the carer 
"one way or the other. The same effect 
may be obtained by shifting tho roll or rolis 
d' on the plate d', provided they are enrriod, 
as preferred, on a bar, so that Lhey can be 
hifted; but this aljustment cannot of eonrse 
take place while theapparatus is in operation, 
and therefore for instantaneous regulalion ot 
the apparatus swnd of the system I provide the 
swinging carrier 2". A movementof the eu 
rier from right, to Tot in the diagram enusos 
{ the enrrent 10 be broken before the armature 
has renched its point of grentest altraction, 
and as it is moved farther towarđ {he Joft the 
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pull on the armatare exerted by the magnots 
is diminisheđ moro and moro sud the speed 
ofrotation of the armature is correspondingly 
vednceđ, thereby reducing the number of 
hrenks and at to same time lengthening the 
time which the cironit of the inductance-coil 
is closed. This is of great importance, be- 
cause thereby it results that the degree of 
magnetic sataration of the core or fleld 8? 
may be inereased upto its highest limit. 

T place the arm or wire 45 slightly tangen- 
jal to the armature, as will be seen viewing 

s. 2, in orđor that the rolls £' may strike 
the extreme end_therevf with least frietion, 
striking outward insteađ of sgnare against 
the end. 

"The mains 44 18, Pig. 1, are conneeted, as 
stated, to the break by the condnetors 4" 4, 
and in ordor that the condenser may not đis- 
charge back through tho break I interpose io 
these conduetors a resistance, herein shown 
as consisting ol'a fow small turns 5% The 
diseharge {rom ihe condenser will seek the 
path of least resistance, and therefore I inter- 
pose just suflicient resistance at 09 to prevent. 

A disehargo aeting through the break, but 
not enough to render the conđenser inoper- 
utivo. One objeet o? Yhis special Dresk is io 


make it possible to get all tbo elliciene; 


of the indnetance apparatus B that thero is. 
'This would be impossibe wilh any usual 
Break, for the reason that if a nsnal bri 
were use, so as to give an egajvalent period 
in which the cirenit was closed, the brush 
would remain upon the surface of she break, 
tending Ihrough. the heat or friclion engen- 
dered {o aro upon it, so that (he conđenser 
could not receivo the full eharge from the in- 
duetanee-eoil, bita portion would belost upon 
ihebreak-surface. My broak, however, glves 
am absolutely instantanconsbroak,Lhis break, 
moreover, being of ostromoely short duration, 
so that in praetice Tam onabled to leave the 
cireuit elosed during thirty-five thirty-sixths 
of the period of rotation o? the break-arma- 
ture, hereby leaving the inđuetance-coil B 
all of this period in which to rase its poten- 
Mjal. Tt-will be unđerstood that as tho point 
of highest saturationof the eoreisapprosehod 
tho discharee into the conđenser is much 
gromor in volume Ulan if ike magnotio ilux 
were not complete. 

Jn my break there is not only no chance for 
it to are, as There is no surface for it to are 
over, but Ihe break itself is so oxecediugiy 
aniek (hat there is not cven a spark at (ho 
ilme of break, but thore is merely oećasion- 
ally a residnal spark upon the closing o the 
break. = Thus IT am enabled to avoid entirely 
theeonsiderable lossof enorgy heretoforecon= 
sumed by the break, and I am enabled by the 
use of this broak, in connection wilh the spe- 
clalinductanco-coll B,tochargetheconđenser 
will au amperage which has not been possi- 
Dle in suy system herotofore. Aso Dy rea- 
son of {ho spark-gap G, which I will now de- 


soribe, I am enabled to maintain the con- 
denser netion at the maximum charge aud 
without any danger of breaking it down. 

I provide electrođes in the form of opposito 
parallol disks g g', $he nir-gap betwvčen whoso 
plane surfaces coustitutes the spark-gap, the 
extended aren of these eleetrođes preventing 
the tendeney of the condenser to discharge 
until it has reacheć its maximum ehargo, and 
also causing the discharge to be oxecodingly 
sudđen when it doestake place and the disks 
not being liable to become unduly heated. 
The spark-gap G constitutes virtually a self 
rocuperativeorindestructible conđenser, ns it 
were, tle parallel and preferably plano motal- 
Ti surfaces g g' being the diseharge-sarfacos 
which diseharge trough or across the inter- 
vening air-dielectric. "The nir-gap is Drokon 
ihrough when {he voltage has Ji 
cient strain upon the air to rupture i 
larger the disks are the farther apartthey will 
spark. Ateach disehurge of the conđenser s 
small portion of these plates is oxidized, tho 
successive. discharges producing. very thin 
oxidation here and there until the entire snr- 
faces of the {wo disks are completely oxi 
dized. Referriug to Pigs. S and 6 for the đe- 
1tails of this spark-gap, it will be seen that T 
provide a. plurality of. posts g?, threađed_ at; 
their upper ends and carrying shoulđered 
nuts g', on the shoulders of which is placed 
the top disk g', boing held acearately on said 
shoglders by a spring g" undora tension-nut 
g", said nut and spring being mormted on the 
reduced ond of a central post 9", over which 
the plates g g' are placed. The opposite plate 
g rests on a support or table g', proviđed ou 
its under side with a plurality of recesses or 
soekets g', horein shown as three in number, 
which receive props or struts g", projeeting 
upwardly from {he base g" of the nstrament, 
"These props 9" arc of precisely egnal length, 
so that they support the plate g_in absolute 
parallelism to its opposite plate g'. Thesup- 
port g' has depending from its lower side a 
stud g", which'is engagod by tho bifureated 
end g? of a lever (/'4, pivoted at g" to a post 
g'" on the base. 1}y'this provision the most 
delicate adjustmnent is possible simply Dy 
swinging Ule lever g5 one way or the otker, 
s0 as to ineline the struts g" more or loss, and 
Yhereby incrense or decrease the distance be- 
tween the plates g g', tho nuts g" being de- 
pended npon for the coarser adjustments of 
the plalos. 

T have shown the plates g_g' as hollow and 
provided with water-cireulation pipes g'" in 
order that they may bo absolutely prevented 
from all heatihg under estraorđinary condi- 
tions. 

'The indnetion-coll £ comprises a prim 
€ of large cross-sectional aroa, capable of ri 
ceiving a considerable amporage, tho second- 
ary € being wound on the prineiplo oxplained 
in" conneetion with the coils 4 0', so (hat ils 
inner terminal alone has the high-poteni 
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disekarge,theother terminal havingeompu 
tively no diseharge, T do not horcin claim 
this indnetion-cotl, inasmneh as it forms (io 
snbjeet of another applevtion and is thercin 
claimed; norwillT hercin further describe the 
details thereof, merely showing this paticu- 
Tar eoil for the reason that this is the oniy coil 
known to me which can be used for obtalning 
the best results from my spstem; nor do I 
Nercin claim the special break device, nor tle 
special spark-gap, inasnueh ag those form the 
matter of other applicatio: 
Nos. 691,757 and 691,758, fled September24, 
1808, and are therein elaimed, and itwill ac 
cordingly be understood that while these par 
tieular instruments are preferably employed 
in my system I do not intend to restrict the 
Tatterillereto, norotherwise than as express 
in the following claims. Tho conditions that 
are obtained iu this system muke ić possible 
to diseharge eurrenis of enormous strength 
with great velocity throngh the primary, The 
velocity obtained making'it possible 10 raise 
the polenijal in the secondary enormonsly, 
and the sadi potential being confined to one 
terminal only _a resulting diseharge is 0b- 
tained representing Lhe total of the potential 
that oikerwise would be manifest at both ter 
of au ordlinary coit. 

-gap Ćris ndjusted to the point of 
diseharge of Ike condenser which it is de- 
sirođ ihie lalter shonld maintain, and aecorđ. 
ugly said conđenser is automatically dis 
charged as often as i; risos to said point of 
mnasimam charge, and ih can never be over- 
charged, for Lhe reason that the spark-gap re- 
inalns ubvaryini 

'The use of th 


plates'g_g' makes possible 
the sudđen diseharge of the condenser after 


irhasreached the certain predetermined point 
mentioned, and said disehnrge is of great vol- 
ume or larže amperage and ol a very sudđon 
and abript nature, ds the current will not 
Dreak. neross the spark-gap until it cannot 
help doing 50, and when it does do so the dis- 
harge takes place wilh a minimum Me 
elfcet, not interfering with the elieiency 
Yory fapidl and with very short and shavp 08 
elllations, incapable of being obtained be- 
tween a ball or point disehnrge-gap and pro- 
ductiveoć very great resulis in the secondary. 
'Phe plates g g' of tko 
the potential at whieh {6 is desired tho con- 
denser O slall dischargo, and then the break 
D is regnlated to give the volume or ampor- 
age of current which it is desired shall elrgo | 
the condeuser, tlo latter being automatically 
disebarged as Treguently as ils eharee renches 
the predetermined limit to whieh the spark- 
gap has been adjusted. For esample, sup- 
posing that the broak D is adjusted so as io 
veauiro the iudactance device B to operate at 


itssatarateđ point,as before explained. Then ' 
the number of diseharges of (he eondenser | 


across tho spark-gap during ench Anctmation 
in the eoil B_will De many more timesthan if 


gap Gareadjusted to | 


{ the break D were operating more rapidly, and 
Hence (he sapidity of the disehargo from Ike 
iuduetion-coll E is increased in its eficiency, 
giving more volume of diseharge. 

Jt must be understood that the potential 
that is developed in the induetion-coil E is 
not as great wlion the platos g g' are brought 
nene Logether as ib is when Uhey are far apart, 
Deenuse in the latter case the eondonser 

htrge becomes greater necessarily before it 
is discharged. = By incroasing the length of 
the spark-gap, Vhe speed of the brenk remain- 
ing the samo, I get au inerense of potential in 

| the oscilator or iuduction-coil E, and also T 

| may obtašn the same effect without varying 

| She leuzih of spark-gap by deereasing'" the 
peed. of the break, 

The maximum potential obtainable from 

| the induction-eoil is when the break is ad- 

| justed to rotate ac a speed sullicientto pormit 
|ihe sataratiou of the core 7 aud ihe sparl 

| gap ab G is lengthened so that the condonser 

| is allowed to charge to its full capacity. 

| The sudđen openingof the break-gap wide 

enough so that no disehavge may take place 

thoreat, but all tho eharge seeks a much bet. 

ter channel of diseharge in the condenser, 

taking place as iLdoesiu an exceedingly small 
interval of the period of rotation of tle breal 

es the inductance-ccil B volume of dis. 

ge such lat it may charge the condenser 

a considerable namber'of times before another 

Drenk takes place; or, to put this in another 

way, my apparatus enables me to prođuce a 

"ge from the device B of sueh onormous 
volume that ti spark-zap G will be called 
upon to automatically diseharge {he con- 
densera namberof times during the inlervi 
of one falling of tho lines of force in the in- 

dnuetaunce device B. 

Iregarl mysell as tho first to proviđe an 
indaetiou syšlem capable of automatically 
rogulating itself so as to maintain a given 
diseharge, and 1 also believe myself to be the 
first to provide an apparatus capable of majn- 
taluing said condenser-dischvrge at_a given 
amperage. 

The freguency by my system is praetteally 
mnliuited, inasinueh s 4 plurality of indue- 
tance devlees B may bo cohnceted inđepend- 
entlyto the break D and eonđenser C, merely 
being arrangod to operate out of slep with 
| eaeh other, and there will be no dangor to the 
coudonser, for the reason ill the spaurk-gap 
| G will take care of all the eharge wbich may 

be delivered to tho condenser. 

My system enables me to use a 
denser and yet with enormouseficieni 

om. 

While I kave heroin deseribed preferred 
embodiments of my invention, T do not re- 
strict myself hereto. For example, the elec- 
tromugnets 27 d5 need not be used; but in- 
stendi {hereo? the inductance device B may 
be oppositely wound, as indiested in 
| so tlutt Uhe core U? will be proporly lo: 
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ramning the armature d'ofthebreak. In this 
case I mako the ends of the core 4" hemisphe! 

ieal, theroby obtailning the same advantage 
before explained in connection with thesimi- 
Jarly-shaped surfaces of the core 0, and tho 
coils 2904 will bewound bDaek and forth trans 
versely in the same manner as the coils U 0', 
the dilference Deing {bat in this case the in" 
ner terminal becomes fhe low-potential end 
of the coils for connection to the dynamo and 
dheonterteeminalsare the high-potentialends 
of tho eoils for connection {o Lie couđenser, 
this form of apparatus, however, not boine" 
so eMicient as the form previously desoribed, 
for {he renson that ihe outer or longer turns 


present an inereased resistance to the higher | 


potential, whereas the best effects can be ob- 
Taineđ, as before esplained, by presenting a 
sing resistance tonn inereasing poten- 


In a system of the kind described, an elee- 
\ric civeuit, means ineluding a condenser to 
impress Ihereon s eurrentof hizh fregnency, 
combined with mewns for automatically dis. 
charging the condei 
dogrce of charge, and moaus for varying the 
mnuperage large of the conđenser, Snbstan- 
tially as deseribed. 

2, In a system of (be kind deseribed, a 
source of electrical energy, and a condensor, 
combined with a device for raising the poten- 
tialof the current, means for diseharging said 
raised potential solely in one direction from 
said device, and means for controlling the po- 
Tential of said device, substantialiy as de- 
seribed. 

3. In a, system of the kind đeseribed, a 
source of electrical energy, a break, eon- 

and a translating device to receive 

charge from the conđenser, combined 
with means for preveuting the discharge of 
the conđenser back MUrongh the break, snl= 
stantially as đeseribed. 

4. Tn a systom of the kind deseribed, tho 
combination with asourćeof eleetricalenergy, 
n break, and conđenser, of an inductance de- 
vice betwcen said sourco o? energy and the 
break, sajd device havinga magnetie core,and 
coils in the inflweneo of said core and wound. 
to prosent hish potential at one end and low 
potential at 
theirlow-potential terminals connected tothe 
source of onergy, and their high-polential Ler- 
minals connecied to the condenser, and in- 
terrupted by {he break, snbstantinlly as de- 
seribed. 

5. Tu a system o tiho kind described, the 
conibination wićh asourceof electricalenergy, 
w bresk, and eoudenser, of an inductance de- 
Vice bolween said source of energy and the 
Droak, said device having a core producing a 
magnetie field, and eoils in {ho influonce ot 
snid field and wound to preseat high potential 
at one ond and low potential at the other end, 


ratany pređetermined | 


he other end, said coils having 


said eoils having theirlow-potential terminals 
corinected to the source of energy, and thoir 
high-pošentlal terminals connected to the con- 
donser, and interrupted Dy the break, and 
means to vary the degree of maznetic sat 

tion of said field in the operation of the 
tem, substantial)y us deseribed. 

6. In a system of the kind deseribed, a 
source of eleotrical energy, a break, and acon- 
denser, combined with means independent of 
Ihe break for automatically regulatine the 
freguency of diseharge from said condenser, 
substantially as desoribed. 

7. In a system of the kiud deseribed, a 
sourceof olcetrical energy, an inductance de- 
Vice for raising the potential of the current 
therefrom, saiđ devico dolivering said poten- 
Uial in one direction only and away from the 
source of energy, a break provided with 
means for maintalning long intervalsof elosed 
eireuit, and sudden short intervals of break, 
a condenser, and an automatic diseharge de" 
vice for snid conđenser, substantially as de- 
soribeđ. 

8. In a system of the kind deseribed, a 
source of electrical energy, an induetance de- 
vice for raising the potential of the eurrent 
therefrom, said device delivering said poten- 
tial in ono direction only and away from the 
| source of energy,a break provided with means 
| for maintaining long intervals of closed cim 
| euit, sud sudđen short intervals of break, a 
- means preventini back discharge 


from Lhecondenserand sparkiugat the break, 
and an automatie diseharge device for said 
eondenser, substantially as deseribed. 

9. The combination ia an electrical cironit, 
of an inductauce-coil having a core produe- 
ing a magnetie field and wound to present a 
high-potential rogion at one end and low-po- 
iential region at the other end, the terminal 


supply being at said low-potential region, and 
he opposite terminal being at said high-po- 

on, said coll having the potential 
thereof decreasing in u constant ratio from 
the one to (he over terminal, and meehanisim 
for interrupting the said cireuit, said mech- 
anism comprising mesus for malntalning he 
eirenit closed in periods snflicient to fully 
charge said magnetic field, substantially ss 
deseribed 

10. An induclanee-eoil comprisiug a eore, 
and a winding of surrent-conduetor centrally 
of said core, said wiuding being in two coils, 
each having one terminal adjacent sniđ eore 
and the other terminal removed from said 
core, with all the windings, of the cotl located 
between said two terminals, and said cojl 
having its potential varying' per tmen pro- 
gressively in a constant ratio throughont its 
length from one terminal to the other ter- 
minal, substantially as deseribed, 

12. Ta an induetance-eoil, a peripheral core 
or magneti body, and a winding of eurrent- 
condactor within the field of said magnetić 
body, said condnetor being wound to present 


thereof eonnected with the source of eurrent- 
| 
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uecessive lapers o? windings snecessivoly | faces are widely distributed about the coil 
shortor from the periplery to the center of | substantially as deseribod. 
The coil throughout the entire length of the | In testimony whereof I have signed my 
conđuetor, snbstantially as deseribed. | name to this specification in the prosence of 
12. In an induetance device, a magnetie | two subseribing witnesses. 
core, and a coil adjacent thereto, said core MEEČAKAG Ik KTNRALDE, 
presenting curved surfaces adjacent the coil 
curving therefrom in a direction away from 
the eoil, whereby the lines of magneti force 8 
10 leaving'the core perpendicalar to said sur- FREDRRICK L. EMENY. 
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do all whom. it may concern: 

Be it known that I, THOMAS B. KINRAIDE, 
o£ Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Tmprovement in 
Electric "Broaks, of which the following de- 

ription, in conneetion with the aceompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts. 

My present application is a divislon of my 
application, Serial No, 679,789, filed May 5, 
1898. 

Electric breaks as heretofore provided have 
been subject to considerable sparking, which 
is not only destructive of the apparatus, but 
is very objectionable in its efects on the car- 
vent and system being operated, this being 
especially true of rotary breaks which operate 
by means of a brush in frictional engagement 
with a rotating surface. Aceordingly T have 
invented a break in which there is no chartce 
for arcing, as there is no surface to are over, 
and also a leading object of my break is to 
provide a means for making an exceodingly 
Gnick break with a relatively long period of 
closed cirenit, my break rendering it possible 
to regulate the period o? closed cireult accu- 
ratoly. Many considerable advantages re- 
sulting from this construction will oceur to 
those skilled in the art. 

'The details of construetion and principles 
of operation of my improved break will be 
more fully pointed out in the following de- 
seription, reference being had to the accom- 
panying drawings, in which Zhave illustrated 
4 preferred embodiment of my invention, and 
the later will be more particularly defined in 
the appended elaims. 

Ta the drawings, Figure 1 is a top plan view 
of one form of my break.  Fig. ? shows the 
same in elevation. 

On a suitable base D, I journal, in a cen- 
tral post or bearing d, a spindle d"of an iron 
plate or armature d", having two or more re- 
gions of varying mass of magnetic material, 
herein shown in the form of eccentric edges 
£P, as clearly shown in Fig. 1. 

'My object is to provide regions of inereas- 
ing magnetio attraction to cooperate with one 
or more suitable eleetromagnets or solenoid 

so devices so located as io successively attract 


these regionsof varying massof magnetic ma- 
terial for rotating {he armature, as will.now 
be explained. 

Mounteđ on or otherwise ecotinected_ to ro- 
tale with the armature (" are one-or more 
small antifriction-rolls.d', two being herein 
shown mounted at the opposite ends of a bar 
dA"; elampeđ adjustably onthe plate d2. These 
rolls or cireuit-interrupters are preferably of. 
indurated fiber. 

Mounted toextend intothe path of the rolls 
d' is an arm, (shown as a wired',} carrying a 
'hammer d' to contaet with an. anyil d" on a 
post and limited in its movement by a fiber 
stop d? on the end of an adjusting-serew d'!, 
The wire €% is carried by-a hub d?, 100se oma 
pin d" and held under tension by a spring- 
eoil d=, Fig. 2, fastened at one end to said 
hub and at itsother end to anut d", carrying 
anadjustingorsetserew d", so that by loosen- 
iug the set-serew and swinging its handle one 
way or the other the resistance of the arm d' 
may be varied. 

Preferably adjacent the, periphory of the 
armature d' I place nttraeting means, herein 
shown in the form of solenoids or electromag- 
nets 27 48%, conneeted with the main or other 
source of current by wires d", which enter 
thesolenoids at their itfner terminals, so that 
as the magnets d" d% are onergized they at- 
tract the armatureor plate d+, and by thein- 
creasing pull eserted thereou on aceount vf. 
the ćecentric surfaces d' they cause the plate 
to rotate with a speed onlyjehecked by the 
striking ofthe interrupters d' against theend 
of the arm d', sald rolls being placed rela- 
tively to the highest points of the surfaces 2, 
so that they cent off. she current just before 
said higlest points get opposite the propel- 
liog-magnets, theroby permitting the momen- 
tum of tho plate or armature d? to carry said 
highest points boyond the magnetssuficiently 
to prevonit the Tatter exertine any retarđiog. 
influence on the rotation of Lie break. 

Proferably I mount theanvil and hammer 95 
on a swinging ledge or carrier 42%, journaled 
on tho post _d', so that IT am enabled to regu- 
Jate the spćed of the break simply by swing- 
ing the carrier d" one way or the other. The 
same effect may be obtained by shifting the 104 
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roll or rolis d' on the plate d', proviđed they 
are carried, as preferred, on a bar d', so that 
fhey can be shičted. This adjustment can- 
not of course take place while the apparatus 
is in operation, and therefore for instantane- 
ous regilation of the apparatus I proviđethe 
swinging carrier d?. 

Amovemeniof the carrier from righbtoleft 
causes the'current to be broken before the 
armature has reached its point of greatest at- 
traotion, and as it is moved farther toward 
the left the pull on the armature exerted by 
tlio magnets is diminished more and more, 
and the speed of rotation of tha armatnre is 
corrospondingly reduced, thereby ređneing 
thenumber of breaks and at the same time 
lengtheniug the (ime which the circuit being 
interrupted is closed. 

I place the arm or wire d slightiy tangen- 
tial to the armature; as will be seen viewing. 


Fig. 1, iu order that the rolis d' may strike! 


the extremć end thereof with least friction, 
striking outward instead of sgnare against 
theend. Thearm d'is connected to themain 
or branch therefrom at d% by means of auy 
suitable conduetor d%, and the anvil d' has 
a conneetion " to the delivery end d" of the 
eirenit, as will readily be understood. 

Ta operation the magnets being onergized 
attract the occentrie surfaces or other vary- 
ing massesof magnetic materisl, so asto cause 
the armature {o rotate over to the left, Fig. 
1, the cireuit being completed at d' d"until 
the very moment when the interrupter di 
strikes the free ćnd of the arm d', whereupon 
the cireuit- is instanlaneously broken, and 
as this time occurs slightly before the higliest 
points or places of greatest attraction of the 
armatare come opposite the solenoids ihe 
latter are rendered inactive merely during 
themoment when {he momentum of the arma- 
ture is carrying the laćter by the solenoids, 
soasto bring the region of least magnetie mass 
again opposite the solenoids in position forthe 
latter, upon becoming active by the making 
again of the cirevit, to renew their pull upon 
the armatire, and Theroby continge its rapid 
vevolution. This action is rapidly repeated 

i ake and break of she instrament. 

to provide opposite svlenoiđs_ in 
rlorender the device perfectly balanced 
running, although it will be un- 
hat variationsin thisand in allother 

my invention may be made. 

Zy the use of my invention the time-period 
of elosađ sironit may be mađe as considerable 
asdesiređ. With any usual break this would 
be impossible, for the reason that in order to 
give an eguivalent period of closed oircuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally the surfaces, so as to produce a con- 
stant are, ultimately destroying the break as 

oil as the oflicieney of_the cireuit._In_im; 


there is noteven a spark at the time of break, 
but there is merely occasionally a residnal 
spark npon the elosing of the break. 

Having deseribed my invention, what I 
claim, and desire to seeure by Letters Patebt, 
{is— 

1. An electric break comprising a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said broak device, said ro- 
tating member presenting a surface of attrac- 
tion to said magnet eccentric to the center of 
rotation of said member, substantially as de- 
seribed. 

2. An eleetric break comprising-a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a surface of attrac- 
tion to said magnet eceentrie to the center of 
rotation of said member, and means for vary- 
ingthetime of interruption of said break de- 
vice relatively to the point of highest attrac- 
tion of said eceentrie surface,substantially as 
described. 

3. Ari electric break comprising a rotating 
member, an eleciromagnet, a spring, a break 
device, means to vary the resistance of said 
break device, and means driven by said ro- 
tating member for interrupting said break, 
device, said. rotating member presenting a 
surface of attraction to said magnet eccentrie 
to the centerof rotation of said member, and 
means for varying the time of interruption of 
said. break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as described. 

4. An electric break comprising a rotating 
member having regions of Varying mass of 
magnetie material prodncing regions of in- 
creasing magnetic attraction, an eleetromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

5. An electrić break comprising a rotating 
momber having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an eleotromag- 
net adjacent said rotating member, a break 


| device, and-an tuterruptercarried by said ro- 


tating member for interrupting the break de- 
vice, substantially as đeseribed. 

6. An eleetrie break comprising a rotating 
member having regions of varying mass of 
magnetie material producing regions of in- 
creasing magnetie attraetion, an eleetromag- 
net adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

7. An'oleetric break comprising a rotating 
member having regions of inoreasing mag- 
netio attraction, an electromagnet adjacent 
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for adjusting said roll on said rotating mem- 
ber, substantially as described. 

8. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 

' said rotating member, a break device, and a 
bar fixed on said rotating. member and pro- 
vided with rolis pivoted thereon at its oppo- 
site endsin line with and to interrupt said 
bregk device, substantially as deseribed. 

9." An electric break comprising a rotating 
merhber having regions. of increasing mag- 
netie attraction, an electromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatitnig member 
for interrupting the break device, said break 
device being mounted on a carrier movable 
concentrically to said rotating member, sub- 
stantially as deseribed; a 

10. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an 'electromagnet adjacent 


saiđ rotating momber, a break device, and a, 
revolving interrupter driven by said rotating 
member, said break device ineluding a yield= 23 
ing arm projecting obliguely into the path of 
said interrupter, substantially as deseribed. 

11. An'eleetric break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yioldingly supported 30 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the freo end of said arm, and 
automatic means operated by the current be- 
ing broken for driving said interrupter, sub- 35 
stantially as deseribed. 

Iu testimony whereof I have signed my 
name to this specification in the presence of 
two-subseribing witnesses, 


THOMAS EB. KINRAIDE. 


'Witnesses: 
Gro. H. MAXWELL, 
ALEXANĐER O. PROUDFIT. 
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SPECIFICATION forming part of Letters Patent No. 623,318, dated April 18, 1899. 


To call iushonm, it may concern I 

Be it known that I, THOMAS B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa: 
ohusetts, have ilvented an Tmprovement in 

Spark-Gaps, of which the following 
deseription, in connection with the aceompa= | 
nying drawings, is w specification, like letters 
on the draswings representing like parts. 

"The more rećent developments in eleetrical 
matters, and particularly in the line of ex- 
perimental research in connection with statio 
electricity, have doveloped conditions regni 
ing the disehargo of such enormonus potentials 
andamperagensto render he apparatashere- 
tofore provided for such pnrposes ineficient 
and Jargoly useless, for the reason that these 
enormous discbarges which the eleetrician 
freguently desires to ozperiment or deal with 
very guiekly render inoperative or destroy 
such usua!l Apparatus. 

Aceorđingly it is the object of my present 
invention to provide a practically indestrneti 
hle discharge apparatus to meet the more ex- 
neting reguirements of ihe present day; and 
to that end I provide a spark-gap which is 
virtnally self-recuperative and comprises op- | 
posito parallel diseharge-surfaces of consiđer- 
able area, which, besides their practically in- 
destruciibleoharacter, possess numerous very 
importantađvantages; allaswill be more fully 
pointed out in the course of the following de- 
Tailed deseription of he apparatus, reference 
beinghadtothe accompanying drawings,illus- 
trative of preferred embodiments thereof. 

In thedrawings, Figure 1 represents in side 
elevation asimple form of my improved spark- 
gap. Fig.2 is a similar view showing a mođi- 
fication." Fig. 3 is a top plan view of the form 
of apparatus shown in ig, £. 

While the spark-gap which eonstitutes my 
invention and which I will now deseribe is 
primarily intended for use in discharging con- 
densers, as shown in my application, Serial 
No. 679,799, filel May 5, 1898, it will be un- 
derstood thatitis notlimited thereto, but,may 
be omployed in various other relafions. 

1 provide electrodes preferably in the form 
of opposite parallel disks g g', the air-gap be- 
tween'whose plane surfaces eonstitutes the 

gap, (he extended area of these elec- 


trodes preventing the tendeney of the con- 
denser, for example, to discharge until it has { 


iention fled Septethor 24, 1898. Serial No, 691,758. lo model) 


renched is maximum eharge and also enus- 
ing (he diseharge to be exceedingly suđđen 
when it does take place and tlo disks not be- 

ing liable to become unduly heated. 
The spark-gap constilutes virtually a self- 
strnetible eondenser, as 


PI 
cessive discharges prođucing 
dalion here and there imtil the entire su: 


| faces of the two disksare complotely ozidized. 


Snitable means is provided for accurately ad- 
justivg these plales relatively to each other 
And regulating their distance apart, or, in 
other words, {0r controlling the resistance of 
theinterveving gaseonis diolectric, and, refer- 
ring to ihe drawings, where T have shown a 
preferred means foraceomplishing my object, 
it will be seen that I provide a plurality of 
posts_g", threađed at (heir upper enđs and 
carrying shouldered nuts g", on the shoulders 
of which is placed ihe top disk g'. The 0p- 
posite plate g rests on a support or table g! 
And is mounted loosely on a post g', being 
normally held downwardly by a spring 9", 
contained in a hanger or housing g', depend- 
ing from the table g', said spring benriug at 
one end against the fanged lowor end of ihe 
hanger g'and at itsother end bearing agalust 

a washer g', retained by a sorow g", whose 
head enters a hole or recess in the plate g for 
centering the latter. 

The plate g is provided on its under siđe 
wilh a plarality of recesses or sockets, herein 95 
shown as ihree in number, which receive 
'props or struts g", projecting npwardly from 
Yhe base of the instrument. These props g'" 
are of precisely egual lengih, so that they 
support tle plate g in absolute parallelism to 
its opposite plate g. The support g' bas de- 
ponding from its lower sido a stud g"!, which 
is ongaged by the bifnreatod end g"oč a le- 
vor g", pivoted at g" to a post g" on the base, 
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By this provision the most delicate ađjust- 
ment is possible simply by swinging the lever 
gP one way or the other, so as lo incline the 
struts g" more or less, and thereby increase | 
or decrease the distanco botwcen tho plates 
gy', ho nuts "being depenđed upon forthe 
coarser adjustments of {he plates. 

Tu Pigs. 2 and 3 J have showu the plates g 
g' as hollow and proviđed with waler-cireu- 
lation pipes g%in order that they may be ab- | 
solutely prevented from all heating under ex- 
traordinary conditions, Under usual condi- 
tions, howevor, this provision is entirely un- 
necessary, it boing sufficient simply to provide 
the plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have becomeentirely oxidized, the plates may 
be turned over and their opposite sides used, 
and when both sides have bocomo oxidizod 
they may be readily removed and seoured ofć 
withouć destroying any of Ybeiradjustmonts. 

My apparatus makes possible the suđden 
diseharge of a conđenser alter he latter has 
reached a certain predeotermined point, and 
said diseharge is of great volume or large 
amperage and of a very suđden and abrupt 
nature, asthecurrent will not break across the 
spark-gap until it cannot help doing so, and 
When it does do so the discharge takes place 
with a minimum heating effect, not interfer- 
ing with ihe efficiency, with vory rapid and 
with very short and sharp oseillations inca- 
pable ož being obtaineđ between a ball or 
point discharge gap. 

The adjustment of the plates relatively to 
each other regulates the amporage-disehargo 
of the instrument being dischargod. 

Having deseribel my invention, what I 
elaim, and desire to secrire by Letters Patent, 
is— 

1. Aspark-gapof the kind deseribed for use 
ina condenser-cireuit,swid spark-gap present- 
ing opposite parallel diseharge-smfaces of 
relatively largo areas and means for regulat- 
ing the diseharge distance between said par- 
allel surfaces, vhoreby a condenser charge 
may beautomatically governed, substantially 
as deseribed. 

2. The herein-desoribed spark-gap compris- 
ing opposite electrođes presenting parallel 
discharge-surfaces, one of said electrođes be- 
ing supported on three or more struts ofegual 
length, and means for rotating said strut-sup- 
ported eleetrode about its center, whereby ils 
adjustment may bo varied to and from the op= 
posite eleetrođe, substantially as deseribed. 

3. A spark-gap, comprising two permanent 
Iarge superficial areas parallel to each other, ; 
eonstituting opposite discharge-surfaces, and {| 
an interposed gaseous dielectric, said' dis- 
charge-snrfaces having conđenser capacity | 


for brenking down the intervening dieleetrie, 
and the latter automatically restori 
newing itself, substantially as desi 

park gap comprising opposite hollow 
plates or disks having parallel diseharge-snr- 
faces, means for regulating the diseharge dis- 
tance betsreen said sarfaees, and cirenlation- 
pipes entering the same, whereby a cireula- 
tion of water may be maintained for keep- 
ing (he plates or diska cool, subslantially as 
described. 

5. A spark-gap comprisiug threć or more 
posts, shonlders adjustable thereon, a plate 
Or disk supported on said shoulders, A second 
plate below tle same, a support therefor, 
three or more upright struts100sely engaging 
said support, and means to rotate said sup- 
port about its center, whoreby said strats are 
simultaneously and similarly moved for va- 
rying the distance apart of said plates, sub- 
stantially as deseribed. 

6. A spark-gap comprising a central post, a 
plurality of supporting-posts, two plates, one 
carried by said supporting-postsand{heother 
adjacent said central post, three or more simi- 
Jarstruts supporting said lower plate, aspring. 
maintajning said struts in proper supporting 
relation, and means to rotate the lower plate 
on said central post, sulstantially as de- 
seribed. 

7. A spark-gap eomprising a plurality of 

pporting-posts, two plates, the lower plate 
being pivotally mounted, three or more simi- 
Jar struts supporting said lower plate, and the 
upper plate being supported by said support- 
ing-posts, a lever pivotally mounted adjacent 
said lower plate and loosely eonnected there- 
with at its inner end for rotating said plate 
and tipping snid struts, substantially as de- 
seribed. 

S. A spark-gap comprising a central postja 
plurality of supporting-posts, two plates, the 
lower plate being pivotally mounted econcen- 
trically to said central post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging'the hanger at 
its lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally mounted adjacent said lower 
plate and loosely connecled therewith at ils 
inner end for rotating said plateand tipping 
said struts, substantially as desoribed. 

Tn testimony whereof I have signed my 
name to this specification in the presence ot 
two subseribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

GRO. JL. MAXWELL, 


ALEXANDER CO. PROUDKTI 


mo 
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COMPLETE. SPECIFICATION. 


Improvements in Electric Spark Gap Apparatus. 


I, Tuomas Bvkrox KIXNAIDE, of 38, Spring_ Park Avenue, Jamnica Plain, in 
tho State of Massachusetts, one of the United States of Americn, Kleetricino, do 
hereby_declaro the nature of this invention and in what manner the same iz to 
be porformed, to be particularly described and ascertnined in and by the following 
statement :— 


The more recont developments in electrical. matters, and particularly in the 
line of experimental research _iu connection with static electricity, kas developed 
vonditions reguiring the discharge of suh enormous potentials and amperage as to 
render the apparatas heretofore provided for such purposes ineficient. od largely 

s, for the reason that these enormous disehurges which the eleetrician fregaontly 
desires to experiment or deal with very gaiokly render: inoperative or destroy such 
usunl apparatus. 

Aocordingly, it is the object of my present invention to provide a practically 
i zo upparatas to meet the more exncting reguiroments of the 
present day, and to tbat end I provido a spark gap which is virtually self-recupertt 
and comprises opposite parallel diseharge surfaces of considerable aren, which, besi 

r practically indestructil 1, pG numerotis very important advan- 

I as will be more fully pointed_ out in the course of the following detailed 

description of tbe npparatus, reference being had to the necompanying dmringe 
illustrative of preferred embotliments thereof. 

In the drawings, Fig. 1 represents in side elevation a simple form of my improved 

Pio s gliollac vlev shewing a modification. 
. 3 is a top plan viewof the form of apparatus shewn in Fig. 2. 

I provide electrođes preferably in the form of opposite pamilel dises g, g', the akr 
gap bel ween whose frame surfaces constitutes the spark gap, the extended aren of 
these eleetrodes preventing The tendency of the condenser (lor example) with wbich 
my invention will ordinarily be used, to discharge until it bas reached its maxitnum 
eharge, and also enusing the discharge to be ozceodingly sudden when it does take 
place, and tbe disos not being liable to become unduly heated. 

The spark gap constitutes virtunlly_a sell-recuperative condenser, ne it were, the 
pamllel, and preferably plane, metallic sarfaves g, g', being the dischnrge surfaces 
which discharge throvgli or across the intervening nir dieleetrio. The sir gap is 
broken throvgh when the vollage has exerted a suflicient strain upon the nir to 
rupture it. "he larger the dises are, the grenter condenser capacity will they bave, 
and hence the further apart they will spark, 

At each discharge of the condenser u small portion of the plates g, g'; is ozidized, 
thesuccessive disebarges produciog very thin oxidation here and there until the 
entire surfacrs of the two dises aro completely oxidised. These dises may be nnde of 
copper or other suitable conductor material. 

Suitable means is provided for accurately adjasting these plates relatively to each 
other nod regulating their distance upart, or, in other words, for controlling the 
resistance of the intervening gaseous dieleotrio, and referring to tho drawings, where 
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I hova shewn a preferred means for accomplishivg my object, it will. be seen tbat I 
provide a plarality of posts g" threaded at thole upper ends and carrying sbouidered 
nuts g) on the shoulders of which is placed the top dise g) 

'The opposite plate g rests on a support or table g" sud is mounted Toosely on a 
post g', being normally hold dowawardly by a spring_g" contained in a hanger or 
SA depending from the table y" snid spring bearing nt one end against the 
finnged lower ond of the hanger g' and at ita other ond bearing aga 
rotninod by u serow g" whose head enters a hole or resess in the plato g fo. 
the latter. 

The plate g is provided on its underside with a plurality of revesu 
boreln sbewn as throo in number, wbich receive props or struts g'" projestiog upwi 
from the base of the instrument. 

'These props g'" are of precisely _egual length, so that they support the plate g in 
absolute paraličlism to its opposite Plate 9". 

'The support 9% has depending from its lower side a stud g' which is enguged by 
the bifarcated ond 9" of a lever g'? pivoted at 9'% to a post g" on its base, 

By this provision tbe most delicate adjustinent. is possible simply by .swinging the 
lever g% one way or the other so as to ineline the struts g!" more or less, and thereby 
inoreaso or decrense the distance between the plates 9, g', the nats g' being dependod 
upon for the coarser adjustments of the plates. 

In Figs. nd 3 1 bu hewn the plates 9, g', ns hollow sud provided witb wa 
eirculalfop pipex g"%, in order that they may be absolutely prevented from all heating 
under extraordinary conditions. 

Uuder usunl conditions, however, this provision is entirely unnecemary, it_boing 
sufficient simply to provide the platos as shdwn in Fig. 1. 

'Whbon the adjacent surfaces of the plates have become entirely oxidized, the plates 
may be turned over and their opposite sides used, and when both sides. have become 
oxidized, thoy may be readily removed and scoured off without destroying any of 
their adjustments. 

My apporstus inakes possible the sudden discharge of a condenser after the latter 
has rencbod a certain predetenmined point, and snid disohnrge is of great volume or 
large amperage and SEE Nagi OJEENJN ZRCUDE acute; ne čhio enrrent WiII not brosk 
across the spark gap until it cannot help doing so, and when it does do so the disehargo 
takes place with a mivimom heating effcet, not interfering with_ the efticieney, with. 
very rapid and with very short and sbarp oscillations incapable of being obtained 
between a ball or point disoharge gap. 

'The adjustment of the plates Felativoly to esch other regulates the amperage 
diseharge of the instrument. being disehnrgod. 


Having now particularly described und uscertained the nature of my said inven- 
tion, and in wbat manner the sume is to be performed, I deelare that what I 
elnim is:— 


1. Aspark gap of the kind described, said. spark gap presenting opposite parallel 
discharge surfaces of relatively large areas, and means for regulating the diseharge 
distance between said parallel surfaces, substantinlly as described. 

2. Tho hercin described spark gap comprising opposite eleetrođes presonting 
parallel discharge surfuces, one of said olectrodes bring supported on three or more 
struts of egual length, and menus for rotating said strut-supported electrode about 
its centre, whereby its adjustinent may be varied to and from the opposite electrode, 
vubstantinlly as deseribed, 

st. A spark gap comprising_two permanent lačge saperficial arens pamilel to ench 
other, constituting opposite diseharge surfaces, and an interposed gaseous dieleetric, 
said discharge surfaces having condenser cnpacity for brenking dowu the intervening 
dielectrie, and the latter automatically restoring or renewing itself, substantially as 
desoribod. " 

4. A spark gap comprising opposite hollow platex or dises having parallel discharge 
surfaces, means for regulating the discharge distance between said sarfaces, and 
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ering {he same, w 


)ported o) 
pport_aboat Ci Š are simultaneously and 


varying t part a plates, substantially w 


supporting posts, two 
sid al post, 
1g maintaining said 


Nm g between smid post and 


1 and b; the post at its upper end, thre 
plate, and the upper plate being sup) 
y mounted adjacent said lower plate 
end for rotating said plate and tipping 
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THOMAS BURTON KINRAIDE rx JAMAICA -PLAIN (Mass., V. Sr. A.). 
Vorrichtung zur Erzeugung elektrischer Entladungen. 


Patentirt im Deutschen Relche vom 21, MArz 1899 ab. 


Die neućrliche Entwickelung auf elektrischem 
Gebiet, insbesondere in Ricbtung der experi- 
mentelen Arbeit_mit statischer Elektricitit_er- 
fordert Entladungen von solch enormem Po- 
tentisl bezw. Mengen aufgespeicherter Elektri- 
citit, dafs die tiblichen Vorrichtuogen, indem 
sje sehr rasch unwirksam werden oder der 
Zerstirung unterliegen, unzureichend geworćen 
sind. 

Dieser Uebelstand wird der vorliegenden 
Erfindung gemits beseitigt_ durch die Ver- 
wenduog des bekanntta Kohlrauseh'schen 
Plattencondensators als Funkengeber zur Er- 
zeugung oscilicender Entladungen, d. h. es 
wird die Entladung bewirkt vermitielst zweier 
unter Belassung_cines Funkenraumes streng 
parallel! zu einander angeordneten Fitichen von 
grofser Ausdebnung. 

Die Erfiodong ist in zwei Beispielen in den 
beiliegenden Zeichnungen veronschaulicht. 

Fig. : zeigt in Seitenansicht cine sehr ein- 
fache Ausfihrungslorm und 

Fig. 2 in gleicher Darstellung čine mit Kabl- 
vorrichtung_ {ir die Entladungsplatten ver= 
sehene Abinderung; Fig. 3 ist die Oberansicht 
zu Fig 2. ; 

Die Entladungselektroden bestehen_ aus den 
metallenen Platten oder Scheiben g g', welche, 
mit moglichst ebener Oberfliche versehen, strepg. 
paralle! zu einander angeordnet sind; der Lufle 
rum zwischen den Platten bildet den Fuoken- 
raum, Je gršlser die Scheiben sind, um so 
grofsere Condensalorcapacitit besitzen sie, und 
durch einen um so wceiteren Zwischenraum 
lassen sie Funken Uberschlagen. 

Die Scheiben bezw. Platten g g! sind behufs 


Aenderung des Widerstandes des zwischengo= 
schalteten gasfrmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
bierzu vom Erfinder angewendete Einrichtung 
veranschaulicht ist, ersicht man, dais cine An- 
zahl Skulen g? angeordnet ist, auf deren obere 
mit Gewinde verschene Enden Muflern g" ge= 
schraubt sind mit Schultern zum Aufsetzen der 
oberen Scheibe oder Platle g.. 

Die Gegenscheibe g_rubt auf einer Unter- 
lage oder cinem Tisch g'; sic ist lose ia 
einem Slinlehen g+ gehalten und wird fr g2- 
wdhnlich gegen ihre Unterlage gezogen durch 
eine Schraubenfeder g", welche in činem_ von 
der Unterlage herabhingenden Gehšuse g? an-= 
geordnet ist. Diese Feder g" stilizt_sičh_mit 
dem unteren Ende gegen den Boden des Ge- 
hiruses unpd_mit dem oberen Ende gegen cine 
Scheibe g", welehe durch eine Schraube g? 
fesigehallen ist, deren Kopf in der Scheibe g. 
zur Centrirung derselben. versenkt Die 
Scheibe g ist auf der Unterseite mit einer An- 
zahl, au! der Zeichnung z. B. drei, Vertiefungen 
versehen zur Aufnahme der oberen Enden von 
Stiitzen g!%, Letztere sind von genau gleicher 
Linge, so dafs sie die Scheibe g=absolut 
parallel zur Gegenscheibe g! halten. Von der 
Unterseite_ der Unterlage g" ragt nach unten 
ein Zapfen g"! (Fig. 3), welchen das gegabelte 
Ende g" cines Hebels g" umfafst, der in g'% 
drehbar auf ciner Sliule g/5 gelagert ist. {n= 
folge dieser Einrichtang ist dic genaueste Ein- 
stellung in cinfacber Weise ermoglicht, indem 
men durch Drehen des Hebels {nach der einen. 
oder anderen Seite) den Sliltzen g'" eine 
grčfsere oder geringere Neigung_ ertheilen und 


dadurch den Absland zwischen den Scheiben | 
gg! entsprechend vergrčfsern und verringern 
Die Muttern g" dienen grčberer Ein- | 
stellung durch Heben' oder Senken der oberen 
Scheibe. 

In den Fig. 2 und 3 sind hohle Seheiben g g? 
in Verbindung mit Wassercirculationsrčhren g!5 
goezeigt, um jeder Erwčrmung unter aufserge- 
wčhnličhen Umstiinden begegnen zu kčnnen. 
Fir gewčhnliche Umstinde ist diese Vorkehrung 
včllig Uberfiissi; 

Sind_ die Scheiben auf den Entladungs- 
flichen vollstindig oxydirt, so kann man sie 
umwenden und die Kehrseiten als Entladungs- 
Michen benulzen. Sind auch diese oxydirt, so 
kann man die Scheiben leicht herausnehmen 
und blank machen, ohme eine ihrer Einstel- 
lungen zu zersičren. 

Die Erfindung_ermoglicht_ unter Entwicke- 
lung von nur wenig Wirme die jihe Ent- 
ladung cines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von 0s- 


cillationen, wie sie mit gleicher  Rapiditit, 


Karze und Scbirfe vermittelst der Entladung 
zwischen Kugel uod Spitze nicht erzielbar 
sind. 


PATENT-ANSPROCEE: 


. Eine Vorricbhtung_ zur 'Erzeugung elektri- 
scher Entladungen, gekennzeichnet durch 
die Verwendung_ des Koblrausch'schen 
Plattencondensators als Funkengeber. 

. Eine Auslihrungslorm der unter £. 
schtitzten Vorrichtung, bei welcher sine der 
Entladungsoberflichen von drei oder mehr 
Silitzen von glecher Lunge getragen wird, 
welche so angeordnet sind, daels sie zur" 
Regelung des gegenseitigen Abstandes der 
Entladungsflichen zusammen gene;gl- wer- 
den kčnnen. 

. Eine Ausfihrungsform der unter 1. ge- 
schlitzten Vorrichtung, bei welcher die Ent- 
ladungsoberflichen_ mit Circulationsvorrich= 
tung_behuls Durchlcitung_von Kah)wasser 
versehen sind. 


ge 


Heerzu 1 Blatt Zeichnungen. 


THOMAS BURTON KINRAIDE mn JAMAICA -PLAIN (Mass., V. ST. A.). 
Vorricktung zur Erzeugung elektrischer Entladungen. 


Zu der Patentschrift 


ME 108924. 


PHOTOGR. DRUČK DER REICHSDRUCKERFI. 


KAISERLICHES 


PATENTAMT. 


PATENTSCHRIFT 


— M 115738 — 
KLASSE 21g. 


THOMAS BURTON KINRAIDE rx JAMAICA -PLAIN (Mass., V. ST. A.). 


Elektrischer Selbstunterbrecher. 


Patentirt im Deutschen Reiche vom 21. Mars 1899 ab. 


Die vorliegende Erfindung bezieht sich auf | 
Stromunterbrecher, welche nach .Art_der in 
Thompson, Der Elektromagi 94, auf | 
Seite 251 (Fig. 133) und Seite 265. (Fig. 150) 
bescariebenen Motoren gebaut_ sind, d. h. in 
der Ar!, dafs cin die StromOfnung veran- | 
lassendes Glied_sn einem mit Regionen von 
zunehmender und dann jih sbsetzender Masse ; 
magnetischen Materials_ versebenen rotirenden 
Elektromagnetanker, und zwar se sngeordnet 
ist, dafs es den Elektromagnetstromkeeis Gffnct, 
kurz bevor der Anker mit den Punkten grčfster 
megnetischer Masse vor den oder die Flektro- 
magnete gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dreht und 
so die Wiederherstellung des Stromschlusses 
veranlafst. Die Erfindung bezweckt die leichte 
Verinderbukcil der Untorbrechungszahl bezw. 
Periodenlinge; dies wird dađurch erreicht, 
dafs der daumenscheibenfOrmig gestaltete Anker 
durch cin um seine Achse verstellbares Gljed 
abhebend gegen einen in seiner Spannung 
durch Torsionsfederlagerung regelbaren Hammer 
wirkt, der zusammen mit dem Ambos auf 
einem um die Ankerachse verstellbaren Triger 
angeordnet ist. Es kann so vermittelst Ver- 
stellung des Abhebogliedes vor dem Gebrauch 
des Apparutes die Periodenlimge _eingostellt, 
und diese dann dem withrend der Thitigkoit 
des Apparstes hervortretenden Beditrfnis_ent- 
sprechend verlimgert oder verklirzt werden, 
indem man den genannten Triger so dreht, 


dofs er den Hamimer in der Babo des ge- 
nannten Gliedes weiter vorwirts- oder zuriick- 
stellt, 

Der Unterbi ist auf der beilicgenden 
Zeichnuog in einem Ausfihrungsbeispiel dar. 
gestelli, welches Fig. 1 in der Oberansicht und 
Fig. 2 in ciner Seitenansicht zeigt. 

Dic in der Lagerhilse d drehbare, stehende 


| Spindel d? tugu cine Ankerscheibe d?_ von 


soleher Form, dafs sie dem oder den {z.B. 
zwei) einander diametral gegeniiber zngeord. 
neten Elektromagneten oder Solenoiden 4 d' 
Regionen von zunehmender magoctischer Masse 
darbietet, indem ihre Peripherio z. B. zu zwei 
excentrisch_verlaufenden_ und dann jsh ab- 
fallenden hubdaumenartigen Vorspritngen d' 
ausgebildet_ ist. Flir jede Umdrebung des 
Ankers wichst so stine Gesehwindigkelt_von 
žiner gleichen Anfangsgeschwindigke't_ bis zu 
einem! gleichen Maximum. Mit dem Anker d' 
rotiren Antifrictionsrčllchen_ d4+, deren die 
Zeichnung 2. B. zwei an den entgegengosetzten 
Enden ciner auf dem Ankcr_ bofestigten 
Schiene d5 angeordnet zeigt. Sie werden 
vorzugsweise aus Vulkanit oder snderem ge- 
eigneten Isolirmaterial hergestellt. In ihren 
Woeg ragt cin, z.B. aus einem Drahtstiick_be- 
stehender Arm d%, der deo Hammer d' zum 
Stromschliefsen mit dem Ambos d" trigi, wel- 
cher auf dem Ende einer Einstellschraube d? 
sita. Ein. vermittelst. Sehraube dU! verstell- 
burer Anschlag d'0 (aus gehšrteler Foser) be- 


greszt_ die Hammerbaln = auf der entgegenge- | 
selzten Seite. Der Arm oder Stil d' slizt | 
vermittelst Nabe d'? lose auf cinem Zaplen 4!% 

und wird federnd gestiitzt durch eine Schrauben- | 
leder d'4 (Fig. 2), die am einen Ende mit der | 
Nabe d2 und am anderen Ende mit einem 

Ring 4" zusammenhungt, welcher mitteist 

Klemmschraube d'6 auf dem Zapćen d'" {fest- 

geklemmt werden kana. Durch Verdrehen des 

Ringes nach Losen der Schraube lift sich 

somit die Hammerspannung einstellen. 

Auf der Zeichnung ist angenommen, der 
Unterbrecher vermittele das Laden eines Con- 
densators; letzterer ist_ vormittelst_ Leitungen 
22! d2t und Klemmen D! D' tber die Elektro- 
magnete d'7 d'5 an die Stromguclle, und der 
Unterbrecher ist zwischen die Elektromagnete 
gelegt.  Gesetzt, der Unterbrecher schljefse | 
sich (47 auf 45); alsdana ist der Condensator | 
korz geschlossen und derselbe entladet sich in- 
folge dessen. Der Stromkreis_ der Elektro- 
magnete jedoch ist geschlossen, und es fieft 
der Strom: Stromguclle, d!", d:8, D!, 422, d1, 45, 
48, D',d4',d'9, Stromguelle. | Die Elektro= 
magnete erhalten also Strom und ertheilen dem 
Anker d? Drehung nach links (Pfeil Fig. :), 
od zwar wegen des oxcentrischen Verlaufes 
der Vorspriinge d? mit wachsonder Geschwin= | 
digkeit, so dafs das in der Drebrichtung vordere 
Rolichon d+ mit Kraft gegen das Ende des 
Hammerstieles_ stofst, und der Schluls d7d% 
sugenbljeklich geofnet wird. Die Rollehen d+ 
sivd beztiglich der Ankervorsprilnge d5 so ge- 
legt, dafs si den Hammer friiher aus der Be. 
rihrung mit dem Ambos stofsen, als die | 
aufsersten Theile von d%, das sind die Punkte 
stirkster Anziehung, den Elektromagneten 
gegeniiber kommen; čer Anker hat ako im 
Moment der Stromčffinang bezw. des Strom- 
loswerdens der Elektromagnete cine sehr hohe 
lebendige Krafl. Hierdurch wird der Strom- 
kreis_ der Elektromagnete unterbrochćo und 
der Kurzsehlufs des Čondensators aufgehoben. 
Es djefst_aledann der Strom von der Strom- 
guclle d'", Elektromagoct d!%, Klemme D! d2t, 
Čondensafor dt D£, 'Elektromagnel d "7 zun 
negativen Pol der Stromgvelle, und der Con- 
densator ladet sich. Da der Ladestrom jedoch 
sehr sehwach ist, so werden dic Elektro- 
magnete d'" 1" durch ihn nicht merklich er- 
regt und kinnen als stromlos angesehen wer- 
den. Unterdesten hat sich die Ankerscheibe 4? 
mit den Armen d5 und den Rollchen d% ver- } 
moge der lebendigen Kraft weiter gjedreht, die 
Punkte stirkster Anziebung sind an den Elektro- 
magneten vorbeigegangen und die Punkte 
schwitehster Anziehung' vor dieselben gekom- 
men; nun list das Rolichen df den Ham- 
mer dSd" los und_vermčge der Feder d' 
wird der Hammer d? gegen d" gedrlicki und 


der Sehlufs 3 wieder hergestellt, = Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel a? 
wird zweckentsprechend tangential zum Anker 
gestellt, damil. die Rollckeu = d+ moglichst 
wenig Reibung zu berwinden haben. 

Die Rdllchenschiene d% ist auf der Anker- 
achse verstellbar angeklemmt; andererscits sind 
Ambos und Hammer auf einem Triger 4"? 
angeordnet, der um die LagerhOlse d (der 
Spindel d'") als Zapfen drehbar ist. Hierdurch 
ist einerseits die Einstellung der Periodenlinge 
vor der Inbetriebsetzung des Apparates, an- 
dererseits die Aenderung der Periode wiihrend 
des Betriebes auf cinfachsle Weise ermOgHcht; 
je mehr man die Rollchen d'" in Bezug auf 
die Ankerscheibe d2 in der Drehrichtang der 
selben verstellć, um so grčiser wird der Ab- 
stand der Punkte stirkster Anziehung zwischen 
den Vorspritogen d% und den Elektromag 
im Zelipimkte des Oeffnens; letztere tiben also 
auch nur eine schwiichere Anzichung auf den 
Anker aus, und dessen Drehgeschwindigkeit 
findet sich 'enlsprechend verlangsamt, so dafs 
die Anzahl der Unterbrechungen pro Zeitsin- 
heit vermindert, ć. h. die Daaer des jewciligen 
Stromscklusses | bezw. des Condensatorkurz- 
schlusses verldngert wird und umgekehrt. Dreht 
man nun den Tiger d"9 z, B. nach rechts, so 
wird der Abstagd_ zwischen Hammer und 
rechisseitigem Elektromagnet verkttrzt und ent- 
sprechend_ auch im Oefnungsaugenblick der 
Abstand zwischen den Punkten stirkster An- 
zichung der Vorspriage d? und den Elektro- 
magneten verriogert; letztere ben also eine 
stirkere Anziehung' aus und besebleunigen 
entsprechend die Ankerdrehung, und umgekehrt. 

Infolge ćer beschriebenen Einrichtung_ kann 
die Stromschlufsperiode fitr die Elektro:zmagnete 
so betrichtlich wie gewiinscht_ bemessa 
den." Mit einem gewdhnlichen Unte: 
witrde dies unmoglich sein, well die Bilrste 
wihrend der Schlufsperiode \suflicgen bloiben 
milfste und die beschlifene Fliche durch ihre 
Reibung_so stark erhilzen wlrđe, das eine 
constante Bogenbildung statfinde, welche nicht 
nur die Wirksamkei! des Stromkreises schadi- 
gen, sondern schlieišlich auch den Apparat 
zerstdren wiirde. Im beschriebenen  Unter- 
brecher ist nicht nur keine Gelegenheit zur 
Bogenbildung vorhanden, well die daza er- 
forderliche Oberfliche iiberhaupt fehlt, sondern 
es vollzičh! sich auch die Oeffnung so un. 
gemein rasch, dafs sie nicht einmal cinen 
Funken  tberspringen mach!, was nur ge- 
jegentlich beim Schlufsmachen eintritt. 


PATENT-ANSPRUCH: 


Elektrischer Selbstunterbrecher, be! welchem 
die mit Stelen von zunehmender und dann 


jih absetzender Masse magnetischen Stofles | bare Hammer (d") susammen mil dem Am- 
versehene umlaufende Ankerscheibe cines oder | bos (d'} auf einem um die Achse der Anker- 
mehrerer Elektromagnete einen Hammer ab- | scheibe {42} drehbaren Truger (d%) ange- 
hebt und dadurch den Stromkreis Gtnet, da- | ordnet und das von der Ankerschcibe mitge 
durch gekennzcichnct, dafs der in seiner Span- | drehte Oeffnungsglied (44) um genannte Achse 
nung durch Torsionsfederlagerung (d'') regel- | verstelibar ist 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


I may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


I have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
"electrographs" — in the "Century". Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


I think you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the "Century". 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
lam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esg. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr. R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which I have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
VOL. LX, No. 2. JUNE PRICE, 35 CENTS. 
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THE PROBLEM OF INCREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUN'S ENERGY. 


BY NIKOLA TESLA. 


JULUSTRATED BY THE WRITER'S ELROTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWAKD MOVEMENT OF MAN— THE 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OF INCREASING HUMAN ENERGY. 


'! )E all the endless variety of phenomena 
which nature presents to our senses, 
there is none that fills our minds with 
reater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
rizin is veiled in the forever impenetrable 
ist of the past, its character is rendered 
ncomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great guestions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will haye ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will bea lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there is life, there is a mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property. 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and. 
through whatever cause, produces an eguiv- 
alent opposing force, and as an a| 
necessity of this it follows that 
ment in nature must be 


reasoning._It is borne 
perceive—in the move 
the surging and 
reverberations of 


life, and there will be a chance to kindle a_i 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liguid air, which show that germs 
of organic life are not destroyed by cold, no 
matter how intense; conseguently they may 
be transmitted through the interstellar 
space. Meanwhile the cheering lights_ of 
science and art, ever increasing in intensity, 


illaminate our path, and the marvels they t 


diselose, and the. enjoyments they offer, 


THE PROBLEM OF INCREASING 


think and act, we are held together, like the 
stars in the firmament, with ties inseparable. 
These ties we cannot see, but we can feel 
them. I cut myself in the finger, and it 
pains me: this finger is a part of me. I see 
a friend hurt, and it hurts me, too: my friend 
and Tare one. And now I see stricken down 
an enemy, a lump of matter which, of all the 
lumps of matter in the universe, I care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has been proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind harmony among men, but as a 
ply founded truth. The Buddhist ex- 
sses it ir one way, the Christian in an- 
, but both 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
h in support of this idea. Science, too, 
es this connectedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
al and other states und phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
, but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, 100, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Conceive, then, man as a mass urged on 
by a force. Though this movement is not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicable to it, and the energy 
associated with this mass can be measured, 
in accordance with well-known principles, by 
half the product of the mass with the sguare 
of a certain veli , So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minute par- 
ticles, called atoms or molecules, which Yi- 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute 8y8- 
tems, and adding them all together, we get 

Vot. LX.—21. 


HUMAN ENERGY. 


an idea of the total heat-ener; contained in 
GE ball, which is only Kronu at rest. In 

is purely theoretical estimate this energy 
may then be calculated by multiplying half 
of the total mass—that is, half of the sum of 
all the small masses—with the sguare of a 
velocity which is determined from the velo- 
cities of the separate particles. In like man- 
ner we may conceive of human energy being. 
measured by half the human mass multiplied 
with the sguare of a velocity which we are 
not yet able to compute. But our deficiency 
in this knowledge will not vitiate the truth 
of the deductions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher gualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
increasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the sguare of 
a certain hypothetical velocity, However we 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
of science is, and always will be, to increase 
the energy thus defined. Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Draper's " History of the 
Intellectual Development of Europe," de- 
picting so vividly human movement, I rec- 
ognized that to solve this eternal problem 
must ever be the chief task of the man of 
science. Some results of my own efforts 
to this end I shall endeavor briefiy to de- 

ribe here. 

u Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force f, which is resisted by 
another partly frictional and partly negative 
force R, acting in a direction exactly 0p- 
posite, and retarding the movement of the 
mass. Such an antagonistic force is present 


Em 
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in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. In accordance with the pre- 
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THE FIRST PROBLEM: HOW TO INCREASE THE 
MUMAN MASS—THE BURNING OF ATMO- 
SPHERIC NITROGEN. 


VIEWED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditionswhichtend to increase it; and, 
second, by opposing and reducing those which 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food, by moderation, by re; 'gularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of all 
the many precepts and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Either 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. To gain an idea of the relative im- 
portance of these cases, imagine a train 
composed of, say, one hundred 
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ceding, the human energy will then be given 
by the product + MV'= x_ V, in which 
Mis the total mass of man in the ordinary 
interpretation of the term " mass," and_| 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To increase 
the human energy is, therefore, eguivalent 
to increasing this product, and there are, as 
will readily be seen, only three ways possible 
toattain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted cirele), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rta smaller value r, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure. 
Taa third way, which is illustrated in the 
lo Tire, is to increase the impelling force 


IEker value /', while the mass and the 


g force R remai = 
dently fixed limits exist in unaltered. Evi- 
of mass and 


but the 


imp. 


" locomotives running on a track, 


and suppose that, to increase the 
energy of the moving mass, four 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent,; 
if they are moving at only one half of that 
velocity, the increase will amount to only one 
per cent.; if they are moving at twice that ve. 
ity, the increase of energy will be sixteen 
r cent. This simple illustration shows that 
f the greatest importancetoadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents— 
that is, mass of the "same velocity,"—the 
energy will simply increase proportionately 
to the number added. If they are less in 
telligent or advanced, or mass of "smaller 
velocity," there will be a very slight gainin 
the energy; but if they are further advanced, 
or mass of " higher velocity," then the nem 
generation will add very considerably to tle 
sum total of human energy. Any addition 
mass of + smaller velocity," beyond that ir 
dispensable amount reguired by the la et 
pressed in the proverb, ' Mens sana in er 
pore sano," should be strenuously 
For instance, the mere devek 
muscle, as aimed at in so 
leges, I consider eguival 
of "smaller velocit) 
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mind and body, and the highest eflici. 
performance, is, of ČOUERONA Pak 
ment. The above example shows that the 
most important result to be attained is the 
education, or the increase of the" Velocity,"? 
of the mass newly added. " 
Conversely, it scarcely need be stati 

hing that is against the ta E 
religion and the laws of hygiene is tendin, 

to decrease the mass. Whisky, wine, te; 
eoffee, tobacco, and other such stimulants deo 
responsible for the shortening of the lives of 
many, and ought to be used with moderation. 
But I do not think that rigorous Measures 
of suppres n of habits followed through 
many generations are commendable. It is 
wiser to preach moderation than abstinence. 
We have become aceustomed to these stimu- 
s, and if such reforms are to be effected, 
they must be slov and gradual. Those who 
are devoting their energies to such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

for instance, toward providing pure water. 
For every person who perishes from the 
effects of a stimulant, at least a thousand 
d m the conseguences of drinking im- 
er. This precious fluid, which daily 
's new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the conseguences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than by endeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and steriliza- 
tion of the drinking-water the human mass 
would be very considerably increased. It 
should be made a rigid rule —which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and public place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
germs of disease from the city water 1s gen- 
erally recognized, but little is being done a 
improve the existing conditions, as no sat- 
isfactory method of sterilizing great guan- 
tities of water has as yet been brought for- 
ward. By improved electrical appliances Me 
are now enabled to produce ozone cheaply 
and in large amounts, and this ideal disin-_ 


Careless neglect of the same, are important 
factors of mortality. In noting SAEGIOIK. 
every new sign of approaching danger, and 
PORMU conscientiously every possible effort 
0 avert_ it, we are not only following wise 
laws of hygiene in the interest of our well- 
being and the Success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
Priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
Word, a breath, a look, nay, a thought, may 
injure it. Uncleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
pure, we are expressing our reverencće for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of morals is a ter. 
rible evil, which poisons both mind and. body, 
and which is responsible for a great reduc- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are productive of similar hurtful Te 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to -draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power,and cause sterilityand a generalweak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under discus- 
sion, they would not egual a single one, the 
want of food, brought on by poverty, desti- 
tution,and famine. Millions of individualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
e ithstanding the many charita- 
ties, and notwithstanding A 
ble efforts, this is still, in all probability, the 
chief evil. I do not mean here absolute want 
of food, but want of healthful nutriment, 
How to provide good and plentiful food 
is, therefore, a most important guestion of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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ZH , in the sense inter- 
Mie more, MK iniust undoubtediy tend to 
zArčijki ee r velocity. 
tkenddition ot mas oa eg valne vogeta- 
bos Sd think, therefore, that U SeSTm 
ism is a commendable departure from Ga 
itablished barbarous habit. That we can 
subsist on plant food and perform our w di 
even to advantage is not a theory, bu ta we! a 
demonstrated fact. Many races living _al- 
most exelusively on vegetables are of supe- 
rior physigue and strength. There is no 
doubt that some plant food, such as 0at- 
meal, is more economical than meat, and su- 
perior to it in regard to both mechanical and 
mental performance. Such food, moreover, 
taxesour digestive organs decidedly\ , and, 
in making us more contented and sociable, 
produces an amount of good difficult to es- 
timate. In view of these facts every efort 
should be made to stop the wanton and cr uel 
slaughter of animals, which must be de- 
structive to our morals. To free ourselves 
from animal instincts and appetites, Which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
Me njete seems to be no philosopkical neces- 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-functions from the 
ambient medium. In a crystal we have the 
elear evidence of the existence of a forma- 
tive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous constitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability,—we cannot apo- 
dietically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
Us, for their constitution and life-manifes- 
E ajtikeć such that we are unable to 
m. 
'The production 
KESE for causin 
naturally s. 
eu of this 
not a) 
for the pres 


of artificial food as _a 
g an increase of the human 
uggests itself, but a direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thrive 


on such food is very doubtful. 
result of ages of continuous POL the 
we cannot radically change without, un; 
seen and, in all probability, disasteous 
seguences. So uncertain an experima, 
should not be tried. By far the best wan, 
seems to me, to meet the ravages of the evil, 
would be to find ways of increasing the pre. 
ductivity of the soil. With this object tipa 
preservation of forests is of an importance 
which cannot be overestimated, and in thiy 
connection, also, the utilization of water. 
power for purposes of electrical transmis 
sion, dispensing in many ways with the ne. 
cessity of burning wood, and tending thereby 
to forest preservation, is to be strongly ad. 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To increase materially the productivity 
of the soil, it must be more effeetively 
fertilized by artificial means. The guestion 
of food-production resolves itself, then, into 
on how best to fertilize the soil 
that made the soil is stilla 
ystery. To explain its origin is proba- 
bly eguivalent_to explaining the origin 
of life itself. The rocks, disintegrated by 
isture and heat and wind and weather, 
were in themselves not capable of maintain- 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low or 


ng guality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement 25 
to how fertilization is effected, it is a fach, 
only too well ascertained, that the soil can 
not indefinitely sustain life, and some way. 
must be found to supply it with the stl- 
stances which have been abstracted from it 
by the plants. The chief and most valuab 
among these substances are compoi 
nitrogen, and the cheap production 

is, therefore, the key for the solut 
all-important food proble) p 
contains an inexhau 

gen, and could we 

these compounds, a 

mankind wou 
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combine even with 0xygen. But here elec- 
tricity comes to our aid: the dormant aflini- 
ties of the element are awakened by an elec- 
tric current of the proper guality. As alump 
of coal which has beenin contact with 0xygen 
for centuries without burning will combine 
withit when once ignited,sonitrogen, excited 
by electricity, will burn._I did not succeed, 
however, in producing electrical discharges 
exciting_ very ef'ectively_the atmospheric 
nitrogen until a comparatively recent date, 
although I showed, in May, 1891, in a set" 
tific lecture, a novel form of discharge or 
electrical flame named "St. Elmo's hotfire,? 
which, besides being capable of generating 
ozone in abundance, also Possessed, as I 
pointed out on that occasion, distinctly the 
guality of exciting chemical aflinities. "This 
ischarge or fame was then onlythree or four 
}, its chemical action was likewise 
ble, and conseguently the process of 
of the ni 'ogen was wasteful. How 
this action was the duestion. 
electric currents of a peculiar kind 
produced in order to render the pro- 

sn combustion more efficient. 
advance was made in ascer- 


the chemical activity of the 
rge was very considerably increased 


by using currents of extremely high fre- 
guency or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
charge and securing the highest efficieney of 
the process were gradually ascertained. Nat- 
urally, the improvements were not guick in 
coming; still, little by little, I advanced. The 
flame grew largerand larger, andits oxid: ing 
tion more and more intense. From an in- 
gnificant brush-discharge a few inches long 
lit developed into a marvelous electrical phe- 
momenon, a roaring blaze, devouring the _ni- 
Togen of the atmosphere and measuring 
Sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment._AII is not yet done, by any 
eans, but to what a degree my efforts have 
sn rewarded an idea may be gained from 
= inspection of Fig. 1 (p. 176), which,with its 
ible, is self-explanatory. The flame-like dis- 
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Charge visible is produu i i 
trical Oscillationa Pre Rdejesvad 
Ka shown, and violently agitate the electri- 
"= molecules of the air. By this means a 
Strong aflinity is created between the two 
Normally indifferent constituents of the at- 
mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical action of the discharge. In the 
manufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the efliciency of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little Japse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospheric nitrogen in unlimited guanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these compounds the soil 
can be fertilized and itsproductiveness indefi- 
nitely increased. An sbundance of cheap 
and healthful food, not artificial, but such as 
we are accustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply will be of incalculable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus. 
try which, in time to come, will, I believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
PORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinction I may name, for example, 
ignorance, stupidity, and imbecility as some 
of the purely frictional forces, or resistances 
devoid of any directive tendency. On the 
other hand, visionariness, insanity, self-de- 
structive tendency, religious fanaticism, and 
the like, are allforces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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s nd one can take preven- Universal Peace ig x. 
TREE SUI convince, and_ not at age 
SOTEMa. him, turn his vice into 
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s e does not know, 
to Ri Sta Kod ZE i maydo,and 
Baca th_a mass, 

let lose by the mad 
force alwa; 


ntage; 
involves 
he first a; 
guestion is: 
force in the right direction and re. 
ictional force. 
im can be no doubt that, of all the 
frictional resistances, the "ne that most 
Tetards huma; 


we 
departure than was 
tion? Let Us im; 
'tain that, that period: 
'e become of that wa; 
hese there is 


compelled 
I oductivenesgs, 
ms of money daily reguired for the 
Jance of armieg and war apparatus, 
Tepresenting ever so much Of human energy, 
all the effort ,, 'elessly spent in the Produc- 
it implements 


Law and order 
maintenance of 
Can exist 

ne, Every 
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Were these such Would be easier to 
an to destro} n would go on unre- 
sd, creating and at umulating_without 
Such conditions are not of. this earth. 
which could do this Would not bea 
{ might be a god. 
advantage over attack, but 
ms to me, 
of new pri 
can render harbors i; 
but we 


attack 
lated; 


a state of things 
n Which would be 
'uman progress. It 
hing all the barriers which sepa- 
nd countries that civilization 
t furthered. 

ain, it is contended by some that the 
the flying-machine must bring on 
1 peace. This, too, I believe to be an 
roneous view. The flying-machine 
nly coming, and Very soon, but the 
conditior remain the same as before. 
In fact, I see no reason why a ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an " air-power," and 
its center may not be far from New York. 

But, for all that, men will fight on merril; 

The ideal development of the war princi- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
potential, explosive energy, like that of an 
electrical condenser. In this form the WAI 
nergy could be maintained without effort; 
it would need to be much smaller in amount, 
While incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
Note that it depends only on the relative, 
and not on the absolute, number of the in- 
Idividuals or magnitude of the forces, and 

hat, if every country should. reduce the 
war-force in the same ratio, the security. 
vould remain unaltered. An' international 


Defense will always; 


Seem to be the first 
'ward diminigs) 
m movement. 
the existing conditions can- 
definitely, for a new element 
0 assert itself. 


h rational step 
ing the force retard- 


e accomplished. 

Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The light of reason was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
s0, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
of the unreasoning animal to what we call 
the "civilized warfare" of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tr'actes, ready to engage again in deadly 
conflict at a signal. Let pessimists say what 
they like, here is an absolute evidence of. 
great and gratifying advance. 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
'The next change which should. turally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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;sh-power cannon, explosive pro- 
Sbeljejaoe or other implements 
Pe gt. no matter how de- 

y may be made, that condition 

i ed through any such de- 
ch implements reguire men 
men are pensable 
narta of the hinery. Their object is to 
Pana to destroy. Their power resides in 
their capacity f oing evil. Solong as men 
Seet in battle, there will. be bloodshed. 
Bloodshed will ever keep up barbarous paš- 
sion. To break s fierce spirit, a radical 

ture must be 


structive t 
can never 
velopment. All 
for their operation 


omething that 
re—a principle 
voidably 


turn the 
battle into a_n 
test without lo 
result men must 
must fight_ma 


od. 

)ensed with: machine 
But how accomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
_comprising levers, screws, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conelusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to accomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when I was a boy, I was 
afflicted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
of images which, by their persistence, marred 


I noted, namely, that w 

an objeet appeared NOGE Ne 

seen something which remi; 

the first instances I thought t| 

accidental, but soon I OG 

that ik was notso: A visnal ima 
sciously or uneonscioasly receipeg o 
preceded the appearance of tiće MMvariabj 
ually the desire arose in me to find S Cng 
time, what caused the images to 4; DU, even 
the satisfaction of this desire soon be, U 
necessity. The next observation I made a 
that, just as these images followed 48, al 
of something I had seen, so also the t| bije 
which I conceived were suggested ip like 
manner. Again, I experienced the same de. 
sire to locate the image which caused the 
thought, and this search for the origin 
visual impression soon grew to be a 
nature. My mind became automatic, sa; 
were,and in thecourse of years of cont 
almost unconsčious performance, I | 
the ability of locating every time and, ax 
rule, instantly the visual impression which 
started the thought. Nor is this all. tw 
not long before I was aware that also allmy 
movements were prompted in the same way, 
and so, searching, observing, and verifying. 
continuously, year after year, I have, by 
every thought and every aet of mine, de 
monstrated, and do so daily, to my 
satisfaction, that I am an 

dowedwith power of movement) 

responds to external stimuli beating up. 
my sense organs, and and acts 
moves accordin; r 01 


the vision of real objects and interfered struci 


with thought, When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


ety, and I tried hard to free. 


sala But for a long time I t 


FPIG, 2, THE FIRST PRACTICAL TELAUTOMATON, 
A machine having all its bodily or translatory movements and the operations of the interior 


mechanism controlled from a distance without Wires. The crowless boat showi 


min the photograph 


ains ita own motive power, propelling- and steering-machinery, and. numerous other acexe 


, all of which are controlled by transmitti 
lations to a cirouit carried by the boat and adji 


speak. As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether. 
the automaton beof flesh and bone, or of wood 
and steel, it mattered little, provided it could 
perform all the duties reguired of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
Von. LX.—22. 


from n distance, witho trical 
justod. to rospond obly to test oseliladn a. OSCik 


would effect the control of all its movement 
and operations, and cause it to in any. 
unforeseen case that might " 

with knowledge, reason, jud; 

perience. But this element 

embody in it by conveying 

telligence, my 

invention. 
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om. a 
one Afih 
has been suggested, which 
of controlling the move- 
Tents and operations of distant automatons. 
This principle evidently was applicable to 
d of machine that moves on land or in 
teror in the air. In applying it prac- 
+ time, I selected a boat (see 
placed within it 
'The propeller, 


a telautomatics 
means the art 


any 
the wai 
tically for the fi 
Fi A storage battery 
furnished the motive power. 
driven by a motor, represented the locomo- 
tive organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
guiry I found that, owing to experimental 
and other difficulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
thatany obstacle coming between the opera- 
tor and the distant automaton would place 
a boje his control. Another reason was 
. at the sensitive device representing the 
'ye would have to be in a definite positi 
with respect to the distant Ko e 
Paratus, and this neci At pontrolling Me 
great limitations in ne oa. u 
KIEEa Edi ore e control. Still an- 
in usin ry important reason was that, 
SIDE rays, it would be difficult, if not im. 
possible, to give o tlu e difficult, if not im- 
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er Machi istinguishing it 
oacnines of thiskind. Evidently 
to an in- 


d respond only 
p ond: ti 


MAGAZI 


Gore her han to tk 


ofa for in this c 
Aise it 3 
S action, 


lod irre 
intery 


pective of 
Iless of its 
it controllin 


least, it 


could 
ing 

Live 

and 1 
all 
gui 
the 

light 
whic 
spać 
least 
he result a 
cireuit plad 

or (tuned," e: 


of the proper 


ved. 
)y means of a 
the boat, 


re er CUr 
dat mn eleetri 
Ke 1 adjuste 
y to elec s 


ind transmitted to it 


FIG. 4. EXPERIMENT TO ILLUSTRATE THE TRAN: 


BION OF ELECTRICAL ENERGY THROUGI 
FARTH WITHOUT WIRE. 

s its 

ad isezactle 

scillato! 


OT 
og atoli 


;SMIŠE. 


THE 


end 
Me 
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distant " electrical oscillator." This cireuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affected magnets and had intelligence. It will be able to. 
r contrivances, through the medium of course laid out or to aje 
h were controlled the movements of the_ in advance; it will be ot dlatinetich 
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ther a not to do, and of or, 
otherwise state 
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invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
poseof blowing up battle-ships, with doubtful 
success. The general impression was that I 
contemplated simply the steering of such a 
yVessel by means of Hertzian or other rays. 
There are torpedoes steered eleetrically by 
wires, and there are means of communicat- 
ing without wires, and the above Was, of. 
course, an obvious inference. Had I accom- 
Plished nothing more than this, I should have 
made a small advance indeed. But the art 
T have evolved does ni 
the cha; 


de all the inn; 
'ements, a8 
th interei well 


X. 
of all 
many, of an 
cisme te th ndividua) 


; have been impossible without this ne 
; ture, and which, in my opinion, must 


to submarine and aćrial vessels, Thereisyir 
tually no restriction as to the amount of er- 
plosive it can carry, or as to the distance at 
which it can strike, and failure is almost im 
possible. But che force of this new principle 
does not wholly reside in its destructiveness. 
Its advent introduces into warfare an el. 
ment which never existed before—a 
machine without men as a means of. 

and defense. The continuous de ent 
this direction must ultimately make wara 
mere contest of machines without men. 
Without loss of life—a condition which wouli 


te 


reached as preliminary to p 

The future will either bear out or 

these views. My ideas on this subjeti og 

been put forth with deep conviotion, if 

a humble spirit. "= 
The establishment of permanent pase 

relations between nations would mo jan 

tively reduce the force retarding the oi this 

mass, and would be the best solution 

great human problem. But will iko 
universal peace ever be realized? 
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THE THIRD PROBLEM: HOW TO INCREASE 
FORCE ACCELERATING THE HUMAN 
THE HARNESSING OF THE SUN'S } 


THE 
MAS. 


NERGY. 


OF the three possible solutions of the main 
problem of increasing human energy, this is 
by far the most important to consider, not 
only because of its intrinsic signifi 'ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on all those considera- 
tions which have guiđed me from the outset 
in my efforts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults I shall now describe. As a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward move- 


be of advanta 
im ide. 


ge, particularly in 
of that hypothetic; € 
hich, a "xplained in the | 
ure of human energy; 
specifically here, as I would desire 
would lead me far beyond the se of t 
present subject. Suftice it to o that the 
resultant_of all these for 
the direction of reason, whi. h, therefore, de- 
termines, at any time, the direction of human 
This is to say that every effort 
Which is scientifically applied, rational, use- 
ful, or practical, must be in the direction in 
which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, calculates, or deter- 
mines in advance, carefully applies his effort 
so that when coming into effect it will be in 
the direction of the movement, making it 
thus most efficient, and in this knowledge 
and ability lies the secret of his success. 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
son, affects the same and, therefore, changes 
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FIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILLATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT. 


'The ball shown in the photograph, covered with a polished metallic coating of twenty sguare fi 
stirface, represents a large reservoir of clectricity, and the inverted tlu pun 'underncath; NI6 a. CG 


ri, a Big opening through which the eleetricity can escape before filling the 


reservoir. "The guantity 


of electricity set in movement is so great that, although most of it escapes throni zh the ri £. 
'PAmlor o eNIaE Ura UJSU Kleta or sesez volt tapisj ertaolede AlrEraAU TE EBI Hilicd to over 
flowing (as is evident from the diseharge escaping on the top of the ball) one hundred. and fifty thou- 


sund times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us how much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
191 
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ment. The: e solutions 
which are po at great problem, 
and all of them have one object, one end, 
namely, to increase human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in what a marked contrast it 
stands in this respect to other religions. 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the outcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher efficiency, 
is its chief and ever-recurring command. 
'Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of. mankind. This 
most important of human problems I shall 
now specifically consider. 


THE SOURCE OF HUMAN  ENERGY—THE 
THREE WAYS OF DRAWING ENERGY PROM 
THE SUN. 


rattling noise of. 
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his. And all this movement, from the surg= 
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iment concerned in our thought, has but one 
ommon cause. All this energy 
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of man more of the sun's energy. We honor 
and revere those great men of bygone times 
lose names are linked with _immortal 
achievementa, who have proved themselves 
benefactors of humanity—the religious re- 
former with his wise maxims of life, the 
phil sopher with his deep trutha, the mathe- 
matician with_ his formule, the physicist 
with his laws, the discoverer with hiz prin- 
ciples and secrets wrested from nature, the 
artist with his forms of. the beautiful; but 
who honors him, the greatest of all, —who 
can tell the name of him, —who first turned 
to use the sun's energy to save the effort of 
a weak fellow-creature? That was man's first 
act of scientific philanthropy, and its con- 
seguences have been incalculable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 
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can be no doub 
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the savage to a, 
He then very 
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KOE once more, iron. Whatever we may 

"iron will probably be the chief means of 

_— aecomplishment in the near future, possibly 

more so than in the past. How long its reign 

Jast is difficult to tell, for even now alu- 

n is looming up as a threatening com- 

tor. But for the time being, next to 

g new resources of SKOTET) it is of 

greatest importance to make improve- 

in the anufacture and utilization of 

Great advances are possible in these 

'directions, which, if brought about, 

'enormously. geremse the useful per- 
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positive impelling force due to iron Th 
measured by the sum of those tyo no 
which is sixteen—that is, this fora 
have four times its bz 
ample is, of course, merely intended 
an idea of the immense increase in thepoi 
performance of mankind which wouli ai 
from a radical reform of the iron indust be 
supplying the implements of warfan 
A similar inestimable advantage n the 
saving of energy available to man Wouli 
be secured by obviating the great waste of 
coal which is inseparably connected with the 
present methods of. manufacturing iron. i 
some countries, as in Great Britain, the 
hurtful effects of this sduandering of fu 
are beginning to be felt. The Price of co 
is constantly rising, and the poor are male 
to suffer more and more. Though we we 
still far from the dreaded " exhaustion of the 
coal-fields," philanthropy commands us te 
invent novel methods of manufacturing im, 
Which will not involve such barbarous waste | 
of this valuable material from which we de 
rive at present most of our energy. Itisom 
duty to coming generations to leave 


present value. Ha 


t_ store of energy intact for them, or at 


not to touch it until we shall have perfecis 
'ocesses for burning coal more eficien 
hose who are to come after us will 
u we do. We should be. 
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JMINTUM 
s AGE OF ALUMINIUMC = 
KC O ODDER INDUSTRY— THE GRI 


LIZING POTENCY OF THE NEW METAL. 


DPOOM OF 
T CIVI- 


dvances made in iron of_ late 


Mom ieve arrived virtually at the limits 


$f improvemeni 
very ma! 


We cannot hope to in- 
ase ile strength, 
jcity, hardness, 
7} to make it mut 
its magnetic gualities. More recently a no- 
table gain was secured by the mixture of a 
small percentage of nickel with the iron, but 
ot much room for further advance 


there is ni 1 U 
in this direction. New discoveries may be 


|, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
\manufacture. The immediate future of iron 
js assured by its cheapness and its unrivaled 
U |d magnetic gualities. These 

are such that no other product can compete 
with it now. But there can be no doubt that, 
ata time not very distanl, iron, in many of 
'now uncontested domains, will have to 
'the scepter to another: the coming age 

e the age of aluminium. = It is only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
'scarcely forty years old, commands 
attention of the entire world. 

dg has not been recorded in 

tion before. Not long 

old at the fanciful price 

dollars per pound; to-day 

y desired amount for as 

the time is not 
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minium cannot but be fatal to čega sat 
the progress of the former will not gel 
unchecked, for, as it ever happens j 
cases, the larger industry will slade 
smaller one: the giant copper interesta te 
control the pygmy aluminium intereste. u 
the slow-pacing copper will redace the Ha 
gait of aluminium. This will only dela u 
avoid, the impending catastrophe. i 

Aluminium, however, will not stop 
downing copper. Before many years am 
passed it will be engaged in a fierce struggle 
with iron, and in the latter it will find m 
adversary not easy to conguer. The issueof 
the contest will largely depend on whether 
iron shall be indispensable in electric mi 
chinery. This the future alone can de 
cide. The magnetism as exhibited in im 
is an isolated phenomenon in nature. What 
it is that makes this metal behave so rad 
cally different from all other materials in 
this respect has not yet beer ascertainel, 
though many theories have bean suggestel. 
As regards magnetism, the 'moeleculesof the. 
various bodies behave like Aollow besms 
partly filled with a heavy fluid and bala 
in the middle in the manner of a s 
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the advantages it offers are only a 
So long as we use feeble mag. 


reat m 

ultswill be obt. 
without it. In fact, I have 
electric transformers in which 
employed, and which are 
forming ten times as much 
of weight as those with iron. This result i 
attained by using elect currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents now 
employed in the industries._{ have also suc- 
ceeded in operating electric motors without 
iron by such rapidly vibrating currents, but 
the results, so far, have been i. 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of performing incompa- 
rably more work per unit of. Weight than the 
latter. But the seemingly insuperable difhi- 
culties which are now in the way may be 
overcome in the end, and then iron will be 
done away with, and all electric Machinery 
will be manufactured of aluminium, in ajl 
probability, at prices ridiculously low. This 
would_be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is reguired, the progress of the 
new metal will be much guicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. _It is highly 
probable that in the course of time we shall 
be able to give it many of those gualities 
which make iron so valuable. m 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the mm mesa ru. 
human performance. Ii in 
capacit s greater by far than those of any 
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EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAL—THE ELECTRIC TRANSMIS- 
SION—THE GAS-ENGINE—THE COLD-COAL 
BATTERY. 


I REMEMBER that at one time I considered 
the production of electricity by burning coal 
in a battery as the greatest achievement to- 
ward advancing civilization, and I am sur- 
Prised to find how much 

of these subjects has 


efliciently, 
makeshift, 
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g ive-poW Pe 
tenije notable success has 
the alternating-current 


wer-transmission marks 
available 
trical 

obtained from 
isa net gain to 
more effective as i! 
nditure of human effort, and as 
t of all known methods of 
energy from the sun contributes in 
to the advancement of civiliza- 
'eleetricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
_to remote localities, thus 
saving. Instead of 
7 in a factory in the 


by steam-power and 
in this manner it 


NTURY MAGAZINE 


would do 
terjally 
of the linerx 

Still more 
from coal b; 
the econom 
probably twice t 
The introductio 
much facilitate 
gas industry 
electric light more 
utilized for heatir 
poses. In 
Ma. close to th pro 
to distant place imption. a ca Ja 
ablesaving both in the costot tr 
and in utilization of the energy og go 
being thus effected. In the present 2 
the mechanical and electrical arts th aa 
rational way of deriving energy from a 
evidently to manufacture gas close Per 
coal store, and to utilize it, either on the u 
or elsewhere, to generate electricity {a u 
dustrial uses in dynamos driven Toa 
engines. The commercial success of such 
plant is largely dependent upon the produc 
tion of gas-engines of great nomina) kome 
power, which, judging from the keen activit 
in this field, will soon be forthcoming._k- 
stead of consuming coal directly, as usul, 
gas should be manufactured from it ad 
burned to economize energy. 

Butall such improvements cannot bemore 
than passing phases in the evolution tovani 
something far more perfect, for ultimataj 
we must succeed in obtaining electricit 
from coal in a more direct way, involving 
great loss of its heat-energy. Whether cos! 
can be oxidized by a cold process isstila. 
guestion. Its combination with oxygem 
ways evolves heat, and whether the eng. 
of the combination of the carbon with} 
9 element can be turned dire 


nergy has not yet b 
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ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVE POWER 
FROM  TERRESTRIAL HEAT—ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abuhdant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago I came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
sible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con: 
tion of material. At that time I_a 
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W ind-power has been, in old. Poli ed 
amale value to man, if for zet ng else 
i dor enabling him to cross the seas and 

18 even now a very important. factor in 
travel and transportation. But there are 
great limitations_in this ideally simple 
method of utilizing the sun's energy. The 
machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and increasing the 
cost of the plant. 

A far better way, however, to obtain 
Power would be to avail ourselves of the 
sun's rays, which beat the earth incessantly 
and supply energy at a maximum rate of over 
four million horse-power per sguare mile. 
Although the average energy received per 
sguare mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
opened up by the discovery of some efficient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when I began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile fuid 
evaporated in a boiler by the heat of the 
rays. Buteloserinvestigation of this method, 
and calculation, I that, Ka 
ing the apparently vast amount of energy 
Kecaigad SG the sun's rays, only a small 
fraction of that energy could be actually 
"utilized in 'manner. Furthermore, the 
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now. We may even find _w; 
forces such as magnetism or gravj 
driving machinery without Using any ot 
means. Such realizations, though highih ee 
probable, are not impossible. An ego 
witl best convey an idea of what we can iza 
to attain and what we can never attip 
Imagine a disk of some homogeneous mata 
rial turned perfectly true and arranged tg 
turn in frictionless bearings on a horizontal 
shaft above the ground. This disk, beingun- 
der the above conditions perfectly balance, 
would rest in any position. Now, it is pos 
ble that we may learn how to make suchu 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfectly im 
possible for the disk to turn and to do work_ | 
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DIAGRAM b. _OBTAINING ENERGY PROM THE 
AMBIENT MEDIUM. 


4, medium with little ene ; B, B, ambient medium 
Sith muoh energy; 0, path of the enerar. 


tion, an inclosure 7, as illustrated in dia- 
gram 5, such that energy could not be 
transferred across it except through a chan- 
nel or path 0, and that, by some means or 
other, in this inelosure a medium were main- 
tained which would have little energy. and 
that on the outer side of the same there 
would be thi ordinary ambient medium with 
much energy; Under these assumptions the 
energy would flow through the path 0, as in- 
dicated by the arrow, and might then be con- 
Verted on its passage into some other form 
of energy. The guestion was, Could such a 
condition be attained? Could we Produce 
artificially such a "sink" for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space; 
the surrounding medium would then be com- 
pelled to give off heat, which could be con- 
verted into mechanical or other form of en- 
ergy, and utilized. Ukeen such a plan, 
we should be enabled to get at any point of 
the globe a Kao: suPpiei of energy, 
ay and. ore than this, reasoning 
POZ RE RO t, it would seem possible to 
circulation of the medium, 

the energy at a very rapid 
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sa sonseguently, 

M y level, and, conseguen' 
from. Bik et the Water Kot heat 
just as so we are able to let " H 
un to the se%. ce travel up into the 
from the onrbloa suri it, like water, GM 
co. rog e ee Hosing down, and if we had 
jorm Moe to whether we could derive 

any dovi the medium by means of a the 
il K Jetore described, it would be dis- 
logike ae in we produce 
p lo AS Sr + te te. and 

i id ortion_0! e 

Saito Nat Ke flow in continually? To 
Kat such a "sink," or 'cold hole," as we 
might say, in the medium, would be eguiva- 
Jent to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
water, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
'actly the same amount of work which was 
'used in pumping it out, but not a bit more. 
seguently nothing could be gained in this 
. Ne tada of first raising the water 
_ and then letting it fall down. This would 
that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluid, is 
it is energy which may be con- 


! analogy complete and true, 
'assume that the water, 
tank, is converted into 


ted_ for the hi 


ide 
do not know 


This would 
tive powi 
absolutely 


%U Way of obtajni 
of a 

PrOceKA Of heat. 

ntly some he; 


re 
n our me 
will arri 
and a gradual 2 
will take pl 
pumping out. But e dently th 
less to pump out than flows in, 
words, less energy will be need 
tain the initial condit "a 
by the fall, and this is to say that 
energy will be gained "from the 
What is not converted in flowing down ca 
just be raised up with its own energy, and 
what is converted is clear gain. Thug the 
virtue of the principle I have discovered TE 
sides wholly in the conversion of the energy 
on the downward flow. 


FIRST EFFORTS TO PRODUCE THE SBLF-AOI 
ING ENGINE—THE MECHANICAL OSOILA 
TOR—WORK OF DEWAR AND LINDE—_ 
LIGUID AIR. 


HAVING recognized this truth, I began to. 
devise means for carrying out my idem 
and, after long thought, I finally conceived 
a combination of apparatus which should 
make possible the obtaining of power from. 
the medium by a process of continuous cool. 
ing of atmospheric air. This apparatus, by. 
continually transforming heat into 'Mechan= 
icalwork, tendedto become colder and coldi 
and if it only were practicable to reach a. 
low temperature Em NE manner, doc 
eat could be produced, 
I the medium. 

to the st 
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vestigation 
calculation, 
aimed at could 
cal manner by ( 
in the beginning 


he principles involved, and 
showed that the result 
ot be reached in a practic 
rdinary machine 


, De Of engine 

tur) ne," which at 
better chances for a 
e lea. Soon T found, how- 
ever, that the turbine, too, Was unsuitable. 
But my conclusions showed that i an engkea, 
of a peculiar kind could be brought to a 
high degree of perfection, the plan I had con- 
ceived was realizable, and I resolved to pro- 
ceed with the development of such an engine, 
the primary object of which Was to secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
with anything else, but was perfectly free to 
vibrate at an enormous rate. The mechan- 
ical difficulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow Progress. This 
work was continued until early in 1892, when 
I went to London, where I saw Professor 
Dewar's admirable experimentswith liguefied 
gases. Others had liguefied gases before, and 


seemed to offe 
ion of the idea 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, ani 
I returned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
which I have named "the mechanical oscil- 
lator,"_ In this machine I succeeđed in doing 
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In the process, 
ved it, fi 


E such machines existed. The 
mechanical_ oscilator was the first ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an _air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oscillator.  Similar difliculties in the con- 
struction were again encountered, but the 
work was pushed vigorously, and at the 
close of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency 'and sim- 
plicity, when a misfortune befelli me in the 
burning of my laboratory, which crippled my. 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liguefaction 
of air by a self-cooling process, demonstrat- 
ing that it was practicable to proceed with 
the cooling until liguefaction of the air took 


d_ place. 'This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liguefactionof air bya self-cooling pro- 
cess was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


Ji to the powerful work 
tehman.  Nevertheless, 

mortal achievement. The 

iguid air has been carried 

rs in Germany, on a scale 

in any other country, and 

et has been applied for a 

Much was expected of 

but so far it has been 
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d as a refrigerant it is 

MU ss ita temperature is un- 

Jow._ It is 21 ME tueture 

Sara very low tem ra J 
intain 2, bol dt + "= it takes coal to 
Kek cold. In oxygen manufacture it 
Ei. yet compete with the _electrolytic 
a For use as an explosive it is un- 
Sat ; because its low temperature again 
Kijins it to a small efliciency, and for 
motive-power purposes its cost is still by far 
me ON us of interest to note, how- 
ZM that in driving an engine by liguid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


ient medium which keeps the engine 
ubi Sa two hundred pounds of iron- 
(casting of the latter contributing energy at 


rate of about one effective horse-power 
Ke one hour. But this gain of the con- 


'sumer is offset by an egual loss of the 
producer. 


ical details are still to be perfected 
lificulties of a different nature to 
red, and I cannot hope to produce 
ing machine deriving energy from 
it medium for a long time yet, 
1y expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

ons was that I had ample 

at the ultimate possibili- 


industrial. seale 
bu 
view. 
ditions the 
a high insul. 
ties, and = 
any amount 
difficulties in t 
tion of thi. 
transmitting 
were seeming 
sures of many millions of. 
produced and handled; gener; 
of a novel kind, c. 
immense electric 
vented and perfected, and a co; 
against the dangers of the high pana 
rents had to be attained in the system očit 
its practical introduction could be it 
thought of. All this could not be dore pe. 
few weeks or months, or even year. TH 
work reguired patience and constant ap li. 
cation, but the improvements came, though 
slowly. Other valuable results were. hu 
ever, arrived at in the course of this long 
continued work, of which I shall 'endeavor tg. 
give a brief account, enumerating the chief' 
advances as they were successively efectel. 
'The discovery of the conducting proper 
ties of the air, though unexpected, Was only. 
a natural result of experiments in a special! 
field which I had carried on for some years 
before. It was, I believe, during 1889 that. 
certain possibilities_ offered by extremely 
rapid electrical oscillations determined me 
to design a number of special m 
adapted for their investigation. 
the peculiar reguirements, the construci 
of these. machines was very difficult, sm 
econsumed much time and effort; but. 
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a dise hlch rm be mm. 
I obee ing made chan ližeg, 
at under cer Fed my 
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way of a Practical SEM { 
) the ga tilig. 


THE PROBLEM OF 
developed to such 
forms alegitir 
of medical 


wit 


n extent that 
importantde 
Any resulta. 


it now 
parLment, 

. OUug) 
oscillations, and man 
) £ then can now ba 

/ their means. I still re 
how, nine Years ago, 
of a powerful 'indue- 
Jody to demonstrate 
i ety the comparative 
ot very rapidly vibrating elec. 

tric currents, and I can still recall the as- 
tonishment of my audience, 
undertake, with much less apprehension than 
Thadint i. transmit through 
my body with such currents the entire elec- 
trical energy of the dynamos now working 
at Niagara 
power. I have produced electrical 
tions which were of such intensity that 
when cireulating through my arms and chest 
they have melted wires Which_joined m; 
hands, and still I felt no inconvenience._ I 
have energized with such oscillations aloopof 
heavy copper wire so powerfully that masses 
of metal, and even objeets of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 
within the 100p, were heated to a high tem- 
perature and melted, often with the violence 
of an explosion, and yet into this Very space in 
which this terribly destructive turmoil Was 
going on I have repeatedly thrust my head 
without feeling anything or experiencing in- 
jurious after-effects. 

Another observation was that by means of 
such oscillations light could be produced in 
a novel and more economical manner, which 
Promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of Jamps 
or incandescent filaments, and possibly 
also with the use of wires in the interior 
of buildings. The efliciency of this light 
increases in proportion to the rate of the 
oscillations, and its commercial success is, 
therefore, dependent on the economical pro. 
duction of electrical vibrations of transce) 
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manner only ve; 

ZU energy ba? small a; 

have bee; 


at a degree the appliances 


ince my first demon- 
1 before a scientific 


T would now 


forty or fifty thousand horse- k; 


lonstrating the Practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Ya conductor, thus dispensing with all wires. 


Whatever electricity may be, it is a fact 
that it behaves like an incompreasible fluid, 
and the earth may be looked upon as an 
immense reservoir of electricity, which, I 
thought, could be disturbed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
would be highly effective in creating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally succeeded in perfecting a novel 
kind of. transformerorinduction-coil, particu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsof electrical energy 
for operating delicate electrical devices, as I 
contemplated at first, but also electrical en- 
ergy in appreciable guantities, will appear 
from an inspection of Fig. 4 (see p. 186), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


) m. (og 
ma JESS " TELEGRAPHY—THE SECRET 
? Pag nekom IN THE HERTZIAN INVES- 

TIGATIONS—A KEOEIVER OF WONDERFUL 

— SENSITIVENESS. 


he firstvaluable result of myexperiments 


latter line a systemof telegraphy with- 


out wires resulted, which I deseribed in two 
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A February 
jenti! es in Februar; 
siontifie aet gg. IG is mo- 

"ilustrated_ in dia- 


1 arrange- 
it then, 
'ates 


elastic walls, which is supposed to be closed 
and filled with_a light and incompressible 
fiuid. By striking repeatedly one of the 
prongsof the tuning-fork £, the small piston 
.pbelow would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork F', which is "tuned" to the 
fork F, or, stated otherwise, of exactly the 
same note as the latter. The fork F', would 
'now be set vibrating, and its vibration would 
intensifled by the continued action of the 
'fork F until its upper prong, swing- 
out, would make an electrical connec- 
th a stationary contact €", starting 
'manner some electrical or other ap- 
which may be used for recording 
In this simple way messages 

ged between thetwostations, 
provided for this 


the distant vertical receiving-wire E,S,P, 
exciting corresponding electrical oscillationa 
in the same. In the latter wire or cireuit ig. 
included a sensitive device or receiver 5 
which is thus set in action and made to op. 
erate a relay or other appliance. Bach sta- 
tionis, of course, provided both with a SOUrce 
of electrical oscillations S and a sensitive 
receiver S,, and a simple provision is made 
for using each of the two wires alternately. 
to send and to receive the messages. 

'The exact attunement of the two cirenits. 
secures great advantages, and, in fact, it is. 
essential in the practical use of the system. 
In this respect many popular errors i 
and, as a rule, in the technical reports 
this subject circuits and appliances are de 
scribed as affording these advantages When 
from their very nature it is evident that 
this is impossible. In order to ali 
best results il jal: e 
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1 IG. 5 (p. 187), which g, 
od by-dta note, ih is sufi. 
oseribed these simple p inciples 
vithout wires I have had fre- 
on to note that the identical 
sjements have been used, {u 
the ev )elief that the signals are 'be- 
ing transmitted to considerable 
by" Hertzian " radiations, This 
of many misapprehensions to wh; 
vestigations of the lamenti 
given rise. About thirty. 
Maxwell, following 
periment made by FP; 
y simple 
connected light, 
cal phenomen 
all due to vih 
fluid of inconcei 
ether. No experi. 
rived at until H 


illustru 
ciently 
Sine 
of tele 
guent 0 
feature 


Only one 


ist have 
ars ago 
Ivo ex 
evolved 
imately 
electri- 
s being 
thetical 
led the 
WaS ar- 
stion of 
eriments 
€extraor- 
devoted 
his old- 


experi- 

overed. 
Repeating his experiments and reaching 
different results, I ventured to point out 
this oversight. The strength of the proofs 
brought forward by Hertz in support of 
Maxwell's theory resided in the correct esti- 
mate of the rates of vibration of the cireuits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
which produces a dampening effect upon a 
rapidly vibrating electric circuit of high 
pressure, as a fluid does upon a vibrating 
tuning-fork. 1 have, however, discovered 
since that ti 
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communication to 
earth 


chiefly on 
h it could 


distances t; 


h the in- c bli 


with 
then at 


This light- 
the earth's 
many as twenty thousand 
times per second, the rotation in these 
Parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic eguator it should not rotate 
at all. In its most sensitive state, which is 
difficult to attain, it is responsive to eleetric 
or magnetic influences to an incredible de- 
gree. The mere stiffening of the museles of 
the arm and Conseguent slight electrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affectit. When in this highly sensitive state 
itis capable of indicating the slightest mag- 
netic and electric changes taking place in 
the earth. The observation of this 'wonder- 
ful phenomenon impressed me strongly that 
communication at any distance could be 
easily effected by its meai 


IENSE ELECTRICAL MOVEMENTS—THE 
H RESPONDS TO MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my. efforts. upon 
rordedine task, though it involved 
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ret sacrifice, 


the difficulties to be mas- 
Kot ut. I) coultl hope to con- 
after years of labor. It 


summate_ it only r work to which I would 
pisani NO ie devete myself, but 1 

ed he conviction_ that my energies 
gainit ot be more usefuliy employed; for I 
Kal no O pat an eficient apparatus for 


reci s S 
jon of powerful electrical oscilla. 

to rode as needed for that specific pur- 
was the key to the solution of other 

most! important electrical and, in fact, human 
problems. Not only was communication, to 
ny distance, without wires possible by its 
means, but, likewise, the transmission of en- 
ergy in great amounts, the burning of the 
'atmospheric nitrogen, the production of an 
'efficient illaminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
_ is based on the marvelous properties of the 
electrical condenser. One of these is that 
'can discharge or explode its stored energy 
 inconceivably short time. Owing to 

is unegualed in explosive violence. 

ion of dynamite is only the breath 
'consumptive compared with its dis- 

-_ It is the means of producing the 
current, the highest electrical 

the greatest commotion in the 

of its properties, egually 

discharge may vibrate 
to many millions per 
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th such an 0: 


f th. 


formed vy 
illustrate 50. a 
U idea { the magnitude of th 
ally produced. The complet 
of the figures referred to. makog ze till 
description of them unnecessare = Zrtker 
However extraordinary the ri 
may appear, they are but trifine 2) ho 
with those which are atlainable by aparate 
designed on these same principle anti 
produced electrical discharges the a vi 
Path of which, from end to end, as 
ably more than one hundred feet lon, zh 
it would not be difficult to reach lengtio = 
hundred times as great. I have probno 
electrical movements occurring at the rate 
of approximately one hundred thousand 
horse-power, but. rates of one, five, or ten 
million horse-power are easily practicablu 
In these experiments effects Were developed. 
incomparably greater than any ever 
duced by human agencies, and yet these re 
sults are but an embryo of what is to be. 
That communication without wires to. 
point of the globe is practicable with st 
apparatus would need no demonstratio 
but through a discovery which I made. 
tained absolute certitude. Popularly 
Plained, it is exactly this: When we 
the voice and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been ref 
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region of the globe; we may 

Telative on or course of. 

4 vessel a tiće 

? same, or its speed; or we 

L over the carth a Wave of eleoteicoiky 

iny rate we de re, from the 
pace of a Lurtle up to lightning speed. 

With. those developmentalwalhavel a 

reason to anticipate that in 
stant most telegraphic me: es across the 
"s will be transmitted without cables. 
hort distances we need a "wireless? 
telephone, which reguires no expert opera- 
tors. e greater the spaces to be bridged, 
the more rational becomes communication 
without wires, The cable is not only an easily 
damaged and costly instrument, but it limits 
usin the speed of transmission by reason of a 
certain electrical property inseparable from 
its construction, A Properly designed plant 
for effecting communication Without wires 
ought to have many times the working capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, Ibelieve, before communication by cable 
will become obsolete, for not only will sig- 
naling by this new method be guicker and 
cheaper, but also much safer. By using 
some new means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of. about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
I feel guite confident of the success of 
such a plant for effecting transoceanic 
communication. _Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
electrical movement of such magnitude 
that, without the slightest doubt, its effect 
will be perceptible or some of our nearer 
planets, as Venus ani u 
mere possibility anetary communi- 
calion has entered the stage of proba- 
bil fact, that we can 
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could be utilize 
r in his instrumi 
have dev. 


the ent ergy transmitti 
in his instrument, 


ing the latter a; 


Y_ millionfold. 


, Besides machinery for producing vibra- 
tions of the reguired power, we must have 
delicate means capable of revealing the ef- 
fects of feeble influences exerted upon the 
earth, For such Purposes, too, I have per- 
fected new methods. By their use we shall 
likewise be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena still unexplained. That 
We can send a message to a planet is cer- 
tain, that we can getan answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT WIRES—NOW 
PRACTICABLE—THE BEST MEANS OF IN- 
OREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed 
that the air at the ordinary pressure be- 
came distinctly conducting, and this opened 
up the wonderful prospect of transmit- 
ting_large amounts of electrical energy 
for industrial purposes to great distances 
Without wires, a possibility which, up to that 
time, was thought of only as a scientific 
dream. her investigation revealed the 
important fact that the conductivity im- 
parted to the air by these electrical impulses 
of many millions of volts increased Very. 
ith the degree of rarefaction, so 
ta at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
in a copper wire, for currents 
racter. 
discovery of these new proper- 
'atmosphere not only opened up 
lity_ of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
hat energy could be transmitted 
inner economically. In this new 
t matters little—in fact, almost 
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the transmission i 
žito of a few miles or of a 
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u 
thousand PE as yet, actually efected 
£ a considerable a Mount ot 
sould be of industrial im- 

energy, Such Se at distance by this new 
Serii h Ave operated several model plants 
paEke) srih the same conditions which will 
under oeC uzge plant of this kind, and the 
a bility of the system is thoroughly 
Keegtsted: The experiments SE shown 
ively that, with two terminals main- 
Sed of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
'fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
if necessary, thousands of miles. I am hope- 
ful, however, that I may be able to ređuce 
very considerably the elevation of the termi- 
nalsnow reguired, and with this object I am 


to fly at distances of hundreds of 
feet, but, paradoxical as it may seem, the 
as I have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, in a 
out by the fact that, although 
on such 'experiments for a 
injury has been sustained 
assistants. 
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energy Would. be avag 
inat any polnt og et 
mounts such aa mi; em 

| the ambient,m lium b 
, but in guantitjeg Virtual 

from waterfalls._ 'Expgry a 
en become the chief sagu 9 

come for many happily situated o 
the United State Čaa 


, Canada, Centru 
South America, Switzerland, and Sgei ni 
Men could settle down everywhere Pa 
and irrigate the soil with little ego Ulis 
convert barren deserts into ardeng) " 
thus the entire globe could be trana); 14 
and made a fitter abode for mankind. tj 
highly probable that if there are intelji 
beings on Mars they have long ago peglni 
this very idea, which would explain th 
changes on its surface noted by astronomera. 
The atmosphere on that Planet, bein, 
considerably smaller density than thatofthu 
earth, would make the task much More 
It is probable that we shall soon have) 
self-acting heat-engine capable of derivi 
moderate amounts of energy from the am. 
bient medium. There is also a Possibility— 
though a small one—that we may obtain. 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which eleetrical vibra= 
tions of all rates should emanate from the 
sun. I am still investigating this subject. 
Sir William Crookes has shown in his begu 
tiful invention known as the " radiometer" 
that rays may produce by. impact a mechani- 
cal effect, and this may lead to some impor- 
tant revelation as to the utilization of the 
sun's rays in novel ways. Other sources of 
energy may be opened up, and new mei 
of deriving energy from the sun disco 
but none of these or similar 
ments would egual in importance the u 
SMESOAT tance th 


LATITUDE AND LONGIT! 


that many, un 
which, through | 
to me simple and 
1 still f 
cation. Such reserve, and even 
some seful a guality 
an element in human Prog; 
receptivity and enthusiasm 
a mass which resists the for 
n movement, adds to t| 
entific man does not aim 
result. He does not expect t; 
! Daily work—my hands' employment, 
To complete is pure enjoyment!. 
Let, oh, let me never falter! 
No! there is no empty dreaming: 
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Schaf", das Tagwerk 


NIKO meiner Hiinde, 


's vollende! 
Nein, 
Je 7 
Geben einst SUS 

Lo! these trees, but bare pol i 

Yet willžield both fruit and skoli S 
Goethe's "Hope," 
Translated by William Gibson, Com. U. S. N. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
BY THEODORE ROOSEVELT. 


NE of Miss Mary E. Wilkins' 
delightful heroines remarks, in 
speaking of certain would-be lead- 

MISLJ. ers of social reform in her village: 
%I don't know that I think they are so 
much above us as too far to one side. Some- 
times it is longitude and sometimes it is 
latitudđe that separates people! This is 
true, and the philosophy it teaches ap- 
plies guite as much to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. £ u 
There is always danger of being misun- 
derstood when one writes about such a sub- 
ject as this, because there are on each side 
unhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
opponents. No single sentence or two 
suflicient to explain a man's full meanin; 
any more than in a sentence or two it u 
be possible to treat the guestion of 


cism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
to see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own. 'superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
:people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr. R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


I have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember I wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8: 32"? STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


lam guite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrest{sic| | am, 


Sept. 5— 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY 8: 32"? STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
lam so ill, that | feel it imprudent to remain here any longer. ! am returning home tonight on 
the boat. WilI you kindly take care of photographs, putting them in box, face down; until I 


communicate with you. 


Sincerely, 
TB Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr R U Johnson 
Dear Mr. Johnson, 


I think you for your intrest(sic) in my recovery from the ill turn I had in N. Y. 
1 feel able to try it over again — meaning of cours— to be more careful of myself. 


I found the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. | 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


I feel greatly indebted to Mr. Tessla(sic) for bringing my attention to a work that ! would have 
had to apologize for not knowing about it. 1 am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


1 expect to be in New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr. R. U. Johnson 


Century Co. Union Sguare NY 


WiII be in New York tomorrow morning will telephone 
TB Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. | have forwarded it to 
Miss Parker who I am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason | have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. | therefore choose a layman 
instead. 


I assure you I am very sincerely yours, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. | have 
made the changes suggested and I hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning "Examine for a moment" could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time "popular" and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, guite as 
much for his sake as my own should be glad to have it given good space and make-up. 


I should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail ! am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. | shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, | will endeavor to make 
them. I appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is guite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
lam unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S. (?) whom you mention or to that of some other 
investigator. He mentioned a name, but ! am unable now to recall it. 


I have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr. R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
I have to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
reguest. If guite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr. R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide reguests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr. R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


lam uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any guestion that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was ! who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, | am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 


Vorld-Astounding 
Made by Tho 


(Coprrizbted. 1909, by Thomas B. Kinralđe.) će 

getive. eleotricitg'_ In Its pure form, uninfluenced. It unvaryingly assumes this _ fern-like 

MCG Ju ieri dlscharged 'intO_the alr. Here the discharze was mađe to photograph itself upon a sene 
eona 


|. |FOR A LIFETIME HE HAS 
NEW" FORCE 


HERE'S A NOVEL THEORY 


ON THE ORIGIN 


GF THE UNIVERSE. 


Electrician Kinraide's !deas of the Creation of the 
Sun, Moon, Sta Stars and Planats, 


-Wondartul- and Bezuiifuily _ Constructed Apparatus the Work of Which Is Likely to 
Astonish the Eleciriclans and Scientists of the Civilizad World, 


The remarkable serles of photograph | theory of the erigin of the universe, 

of cicetricity that are to be plaće on|suns, moons, stars and planets. SRCA 
+i M u + U refere 3 to the plate numberei 
hi ć zx the comi " n H 

PO ;Guriog = \TIIL. it will be seen that one electrical 


phenomenon takes the form of a comet. 
ore cannot fall to a the'attentic his i fon of the two 


of every passer-by. They have already c electricity, t 
ealieć out unstinted adm ave | the Ive," base 'to base, and, aa 
10 igra air - We n last Sunday's Post, has never be- 
provoked the k t pro: inter- | gore been Mr. Kinraiđe has experl- 
e3t on the pa of the-Boston sclenlizts ; nented in ecuring this pari ular form 
who have bećn priviležed to sed them |andđ has found out under what conđitlons 
The general public will bave the opp {At can be originated. Whenever he takes 
unity of seeing them probably on Wed- {a notion now he can go into his dark 
nesday of this week ) nd make a shower of these beau- 
'Phe exelusive story printed 1 s ical come 
Bunday's Post told in a general y 1er €XI s he has mađe 
some facts shown by tHese truly ma t the feathery forms shoot- 
The theory which ha g out from the base of the triangular 
presented itself to Mr. K comet is negative and that 
ms an outci of his exper th s tail is the positive. 
euring. them here told for the Mr. e claims that the cond!- 
time. It. involves nothing less than a|tlons under which these comet forms are 
je _— = PRiŽ: 


s winđows of the Old-Corner 


: 
i 


the senzitive plate is balanced on the 


ELHOTROGRAPHING 


| Ta securtng the 


SPHERES USED IN ELBCTROGRAPH- 
ING. 

They range from one inch to eilght inches 

in dlameter. Best results have been se- 

cured from the five and six-inch spheres. 


mađe in his laboratory are the same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of ohaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinralđe reasons, un- 
đer the same conditions similar results 
would follow. Then ke explains what 
these regults would be. In the first 
place, he assumes that before the 
worlds were formeđ electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarilly it then existed in a state 
of eguilibrilum. . 

For some reason or other, the eguljib- 
rlum was disturbeđ and then electrical 
comets went swinging off into space. 
The negative, going aheađ, would be 
followed in a headlong chase by its 
brother, positive, trying to catch up 
with _it. Por how many blllions ot 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

|| how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

This is h6w Mr. Kinraiđe believes it 
would be stopped. He assumes that in 
the mad rush the electrical comet 
would _attract to itself cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
guickly gather to itself the motes in 
te} sir As time went on this accre- 
tlon_ of dust would grow greater and 
greater. Polarization of the particles ot 
dust in the comet's path would ensue 
and it would whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. } 
In time an enormous mass would be 
collectel. Then the speed of the on- 
rushing ćorce would be retarđeđ and the 

| positive bro sjena be able to 


FOR A LIFETINE NES. 


MYSTERIESOFTHE "NEW'' FORCE 


Formation of the World's 


Result of a Ghase Over 


Billions Of Leasues, 


Electricity, He Claims, Was the First Great Physical Force Out of Whleh All Things 
Else Have Developed Since the Beginning of Tim 


i nn , 


Then the cosmic đust, frea to follow its 
own devices, woull assume its natural, 


spherical conđdition. 
were formeđ. 


This, at least, is Mr. Kinralde's theory, 
based on the marvellous results he has 
secuređ in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not clalm that electricity was the 
life principle, but he believes it was 
the first great physlcal force out ot 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though _inanimate, has a two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraiđe takes a natural pride fn 
his successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy 4e-| 


vices, both of which are of direct com- 
mercial value, but the wonderful vistas 
lof grandeur opening out before him 
along the line of this theory of the bulld- 
ing of the universe so far eclipse in their 


absorbing interest a!l other phases ot 
his stuđy that to this he has given his 
deepest attention. 

It seems perbaps far-fetcheđ that from 
rhe stuđy of protographio plates and 
of the conđitlons unđer whioh they were 
prođuceđ a man can base s theory ot 
world_bulldđing, -But_that is what Mr, 
Kinraiđe has done. F'our years of closest 
study along this line have taught him 
wonderful facts, anđ_the theory has 
workeđ itself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. He 
appreclates the vastness of the ideas 
presented and watches their unfolling 
with deep reverence. 

Mr. Kinraldđe has been interested in the 
study of electricity from boyhoođ. When 
he was only 10 years oll he began ex- 
perimenting. Most of his work has been 
along the line of inđepenđent investiga-. 
ton. He is yet a young man, anđ the 
world may rightly look to him for other 
marvellous discoveries, 
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Double coll with plates in pozitive between the large spheres, trogi 
Menser, condenseor break, primary oil, rbeostat 


Replica Kinraide break, built by the author 
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Kinraide's earliest high freguency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
freguencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks 4" thick 
and 6" diameter, water cooled, formed the basis of the first guenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 


--UNION SOUARE-NEWY 
D CO. - LIMITED - LONI 


{AI rights: vi i 
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'Two years have gone by, and I am one of 
the richest men in the city, and have no 
more money than will keep me alive. 

Susan said I was half cracked like Uncle 
Philip, and broke of! her engagement. In 
my despair I have advertised in the = Jour- 
nalof Selence;" and have had absurd schemes 
sent me by the dozen. At 15st, as I talked 
too much about it, the thing became so well 
knosen that when I put the horror in a safe, 
in bank, 1 was promptly desired to withdravw 
It. Iowas in constant fear of burglars, and 
my landlady gave me notice to leave, because 
no one would stay in the house with that box. 
Tam now advised to print my story and await 
advice from the ingenuity of the American 
mind. 

T have moved into the suburbs and hidden 
the box and changed my name and my oceu- 
pation. This 1 did to oseape the curiosity of 


THE CENTURY MAGAZINE. 


the reporters. IT ought to say that when the 
government officials came to hear of my in- 
heritance, they very reasonably desired to col- 
lect the succession tax on my'unole's estate. 

I was delighted to assist them. 1 told the 
collector my' story, and showed him -Unele 
Fhilip's letter. Then 1 offerod him the key, 
and asked for time to get half a mile away. 
'That man said ke would think it over and 
eome back later. 

'This is all I have to say._I have made a will 
and loft my rubies to the Society for the Pre- 
vention of Human Vivisection. If any man 
thinks this account a joke or sn invention, 
let him eoldly imagine the situation: 

Given an iron box, known to contain 
wealth, said to contain dynamite, arranged 
to explođe when the key is used to unlock 
it—what would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDE/S RECENT PHOTOGRAPHS 
OF ELECTRICAL DISCHARGESŠ. 


BY ANABEL PARKER. 


wo remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic record, a genuine sutobiog- 
raphy, of certain phases of one of the most 
wonderful and subtle of the great forces of 
nature. They are the result o? several years 
menting by a Boston investigator, 

'T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
discharges of electricity. These photographs 
show the form and character of the so-called 
positive and negative phases of eloetrie on- 
Grey, and of a third phase which has never 
hefore been revealed. They hint at an ap- 
paratus unigue in its delicacy of control. 
Boyond this, they throw fresh light on the 
very nature and character of this great force. 
All the plates here shown were produced 
by discharges of minute guantities of elec- 
tricity, From this point of view, they present 
a striking contrast to the plates published 
in THE CENTURY for June, 1900, Those were 
photograpks of the phenomena resulting 
from discharges from electrical oscillators 
of great power. They recorded experiments 


made by that consummate genius of eleetri- 
cal investigation, Nikola Tesla, who delights 
in handling enormous guantities of electric 
energy. 

By a cursory glance at the different plates 
and 'at the explanatory lines under them, it 
will be seen that whatever may be the cut- 
Jine of the entire design on the plate, there 
is one unvarying structural form for the 
positive phase and one for the negative. 
'These are so dissimilar in character that 
they need never be confused. The positive 
phase has always the branching, fern-ike 
structure which Mr, Kinraide calls filiciform, 
while the negative invariably shows the soft 
and festhery appearance which is well de- 
seribed as plumous. Whetker the plate 
shows a single large disk composed of ex- 
guisitely delieate forms radiating from a 
center, or a series of zigzagging cometa, one 
can readily tell by notine the structure 
whether the diseharge which printed itself 
on the plate was in its positive or ita nega- 


es of electrographs was, with_a 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con- 
denser apparatus, upon one surface of which 
the sensitive plate was placed. This surface 
can be eleebrified either positively or nega- 
tively at the will of the operator. Suppose 
it to be negatively electrified, and then 
touched at the center by a small brass 
sphere which is in connection with the posi- 
{ive terminal of the apparatus. The instant 
diseharge from the sphere rushes out in all 
direcbions over the surface of the plate, and 
there is produced the beautićul figure shown 
in Plate L. Suppose, on the other hand, that 
the condenser surface on which the sensitive 
piste rests is positively eleetrified, and that 
a brass sphere connected with the negative 
terminal be brought in contact with it. The 
energy is gathered up, as it were, from the 
plate, and rashimg toward the conducting 
sphere, leaves on the surface the print of 
its vanishing footsteps, as in Plate II. 
With ono or two exceptions, all the plates 
here shown are based upon the existence of 
these two seta of conditions, i.e, a sur- 
face negatively electriled brought in con- 
tact with a positive terminal, and a surface 
positively eleetrifled brought in contact with 
a negative serminal. The terminal may be 
connceted with a single sphere, as already 
suggested, with a roller, or with tiny metallie 
hballs or needle-points. "The deft manipula- 


tion of these mechanical devices produces 


thevariety of design. The plates which were 
produced under conditions other than these 
will be noted farther on. 

16 is now five years since Mr, Kinraide 
made the happy diseovery which led him to 
experiment along the lines of electrical pho- 
tography of which these beautiful plates are 
ihe result. The apparatus he 26 firsb used 
was gvite unlike the one he is now using, and 
was without the condenser plates. Many'of 
the results thas can be obtained from the 
one now in use he was unable to obtain by 
means of the former, but untiring efforts to 
discover the causes of his failures finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
ihe perfect plates here shown. As in many 
othor instances, failure lighted the way to 
SUlecese. 

I6 is necessary to touch briefy on the 
construction of the apparatus and on the 
experiments carried on by means of it im 
Order to give a clear idea of the way in 
which Mr. Kinraide has arrived at certain 
important conclusions. The apparatus has, 
as an interosting feature, a unigue kind of 
Wecondary indnetion-eoil consisting of a cir- 
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cular disk of fine wire sound in about one 
thousand turns. The peculjarity of this coil 
is that it will discharce out into the air as 
easily as the Ruhmkorff_coil diseharges to- 
ward its other terminal. In other words, the 
electric energy, instead of discharging Žrom 
two ogual potential terminals, as is the case 
where the Ruhmkorf? coil is used, passes into 
the air almost wholly from one terminal. 
'The non-diseharging terminal is connected 
to an earth-wire, and thus its influence is 
entirely removed. The coil has a superb 
insulation, and will easily withstand a pres- 
sure under which the Ruhmkorff coil splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the guantity than any 
other s0 far made. 

T5 was while studying the diseharge from 
this apparatus in the dark that Mr. Kinraide 
noticed peculiar, fern-like forms of a pale 
violet color radiating from the two-inch 
brass sphere which formed the diseharging 
terminal. By manipulating the disehzrge; 
he could make a number of these beautiful, 
guivering forms appear. By using spheres 
of larger diameters and increasing the po- 
tential, he could increase the length and size 
ot the light-forms zmtil they wonld shoot ont; 
thirty inehes beyond the sphere and reach 
an apparent thickness of balf an inch. They 
looked like miniature forks of violet-tinged 
lightning, cleaving the darknessof thelabora- 
tory. By balancing an ordinary photographic 
plate on the top of the spherical terminal, 
film side down, and opening and elosing the 
cirevit once, a photograph of the guivering 
light-forme 'was secured. They recorđed 
themselves as the filiciform or positive phase 
of electric eneray. This was a first effort, 
and a first succes 

Upon a reversal of the current, an entirely 
different phenomenon was ohserved. Imstead 
of the branching outskoots of violet light, 
there appeared plume-like forms resembling 
the cabtail of the meadow-faz. These 
seemad to be about an inch in diameter and 
seven inches long. An attempt to secure a 
photograph of these plume-like forms was 
made, but though the plate was as carefujly 
adjusted and the current as skilfully manipu- 
lated as before, there was no record found 
upon the plate when it was developed. The 
experiment was repeated again and again, 
bul with disheartening results. The plu- 
mous forms could not be induced to make 
any impression on the sensitive plates. For 
tvro years Mr. Kinraide experimented, sacri- 
ficing plates enough to build a greenhouse. 
Then he mađe a discovery. The plumous 
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forms were not, as he had supposed, dis- 
charging outward frorn the sphere; they were 
discharging inward from the surrozmding 
air. 

'The discovery of this fact was of the 
greatest eignificance. It seemedđ to proclaim 
electric energy not a dual force with a dual 
activity, but a single force with a single line 
of direction for the sweep of its enersy. 
Furthermore, it showed plainly that the so- 
called positive and negative phenomena indi- 
cate, the one an aeeumulation or heaping up 
of electric energy, the other a corresponding 
withdrawal. It was through study of the 
plumous forms that Mr. Kinraido was led to 
the discovery of the conditions necessary for 
the successful production ož these photo- 
graphs. He realized that, in order to secure 
on a photographic plate the record of the 
so-called negative eleetricity, the plate must 
represent the withdraswal of energy; in other 
words, it must be electrifed and then made 
to discharge itself into some conductor. 

With the condenser apparatus, he found 
no dificnliy in securing the record of the 
nogative phase. A photographic plate placed 
upon the positively electrified surface o? the 
condenser became in turn positively electri- 
fled. Then, when sny conductor eonnected 
with the negative terminal was bronght into 
contact with it, the stored-up energy imme- 


diately soughb sn eguilibrium and rushed 
from all direetions toward the conductor. 
"This produced s. condition of withdrswal on 
the plate, or, in other words, showed the so- 
cslled negative phase of eleetricity. 

Tt was then that Mr. Kinraiđe made an- 


othor discovery. Not only did he secure 
photographs of the positive and negative 
phases, but there was revealed on some of 
the plstes the existence of comet-like forms 
in which the positive and negative were seen 
to be united, base to base: The meaning of 
these comet forms was not at first under- 
stood, nor did Mr. Kinraide know how it was 
that they appeared on the plates. Former 
photozrophs had indicated a separation be- 
tween the two phases; none had ever shown 
that they were uniled. These comet forms, 
therefore, presentod a new field for investi 
gation, and it was only sfter careful study 
and experimentation that their significance 
was discovered. 

'The comet structure Mr. Kinraiđe has 
called, by reason of the conditions under 
Which it is created, the electric entity. ITL 
is a record ož the entire aetivity of one small 
guantity o? electric energy, an embodiment, 
as itwere, of the force, and literally an entity 
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of energy, having a birth, a growth, and a 
nt death or dispersion. Its center, / 
part, is plainly neither positive nor 
negative in character. Mr. Kinrside calls ix 
thethird ordynamic phase of electricity. His 
rezsons for this will be apparent farther on. 

In order to make clear the way in which 
the comet structure was secured, it may be 
well to explain first the development of the 
figure on Plate III. This is not one of the 
condenser series of photographs, but was 
secured from a very different and guite 
simple apparatus. I€ is introduced here to 
make clearer the interpretation of the other 
plates. 

Without deseribing the apparatus in de- 
tail, it is suficiont to say that it presented 
a flat surface about twice as long as wide. 
This surface was divided by a narrow strip 
of dielectric or non-condueting material into 
two areas of egual extent, each of these being 
nearly sguare. The apparatus was 40 ar- 
ranged that when the current was turned on, 
one o? these arcas would become positively, 
the other negatively electrified, the dieleetric 
between them preventing the energy from 
reaching a state of eguilibrium. 

'The photographic plate was placed in 
position on the flat surface, half of it on one 
side of the dieleetric, half on the other. A 
metallic bar was then laid upon the plate at 
right angles to the dieleetrie. Thus its ends 
lay at the respective centers of the two areas 
which were to he oppositely electrifiod. By 
closme the current and then brezking il 
once, Plate III vrag obtained. The two ends 
of the photographic plate became oppositely 
electrified, like the areas over which they 
were superimposed. When the current was 
broken, the energy in the two oppositely 
eleetrified surfaces immediately rushed to an 
eguilibrium, using she metallic ba 
ductor. From the positively eleotrifled sur- 
Tace the energy shot imto the bar, recording 
ite withdrawal in the delicate plumes of the 
negative phase. Then it hurried slong and 
finally shot out and dispersed štself over the 
negatively electrified surface in the filiciform 
streamers, which alvays indicate the out- 
ward rash of the current. 

In the evolution of the comet strueture, 
analogous conditions obtain, with the excep- 
tion that the electric energy uses the air 483 
a conducting medium instead of a metal eon- 
ductor. This onables it to record the entire 
history of its action on the sensitive plate. 
Keoping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 


PLATE I. (ANODOS. PLATE IL. KATHODOS. 


A diseharge of electric energy ovor the negative sure A diseharge of electrle energy over the posilive sur 
face 0 a condenser/rom a two-inch sphere conmneetel. face of a condenser /omard w two-inch sphere ćol- 
with ihe positive terminal. nected with the negative (erminal. 


In order to secure this, the condenser sur- to, the energy sought an eguilibrium. Small 
face upon which the. sensitive plate was to guantities of it shot inward toward the cir- 
be placed was first cular, negative area, 
highly charged with NI and the onward rush 
electric energy. Then was recorded on the 
the  photographic = - plate in the filiciform 
plate was carefully streamers extending 
placed upon it, film toward the center, 
side up. A metal- while the withdrawal 
lic discharger, fitted = from the outer rim 
with an adjustable ;. produced the soft 
spark-gap, Was now plumous forms. All 
used, By means of = this took place be- 
this spark-gap it was fore the diseharger 
possible to regulate inthe operator's hand 
the amount of energy could be withdrawn 
to be withdrawn from from its instant of 
the plate. After be- = contact with the 
ing connected with plate. 
the negative termi- = = - The energy started 
nal of the apparatus, = __— a from a condition of 
the disehargor was diffusion, and ended 
DPlaced at the center = in a condition of dif- 
of the plate, amd_a — = fusion, but at the in- 
small guantity of the = stant of its greatest 
energy was permit- - — "power it was foća- 
tod to escape. This GL a lized. This instant 
created a cireular, / " i of focalization = is 
negative area on the Ke NR N represented on the 
Plate, whilesurround- i) E plate by the slender 
ing it was a charged SAPA IEEE") spindle joining_ the 
Mea. PLATE MI. COMPOSITE RLRGIRIC ESTIY, plumousandthefilici- 

'As in the case of Slori mctullie rod ucrosa tla Ime dividinš vo opna. form. This is What 


le two oppositely Se ginete or nezative phaso 8 legu me put Mr: Kinruide. call 
eleetrifled — sguares  Whichywas at first positively electrifled, "The pari upon = the dynamic phase 
; which the positive streamers aro scrm as the negi- ; i 

previously referred  {ively eleetrified areas. of electric energy. 
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PLATE IV. 


SYMMETRICAL GROUP Or 


TRIO ENTITIES, 


Each oomer structure in the group is a record of the entire history of u small guantity o£ cloctric energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a diseharge, for each tiny comet 
records the entire evolution of an eleetric 
discharge, and the phases through which it 
passes are identical with those through which 
every uninterrupted discharge must pass. 
That this spindle has never before been 
shown in any photographs of eleetricity is 
due to the fact that no apparatus has ever 
before been constructed whereby the entire 
action of an electric discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 
350. 


focalization was during its passage through 
the metallic bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (sec 
Plate V). It seems to be wound in a conical 
spiral, as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider,and its whirls are farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. Thus it seems 


=" raž 


that the electric energy focalizing at this 
point translates itself, by means of the elec- 
tromagnetie action which takes place in the 
spindle, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide's conelusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action ol 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative eleetricity., When 
electric onergy changes from a condition of 
diffusion to a center of focalization it is 
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passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of diffusion it passing 
through its positive phase. These two con- 
ditions may be correctly termed the anodos, 
or going in, and the exodos, or going out, of 
eleetric energy. They are unmistakably re- 
corđed on the photographic plates, which 
Y that there are not two separate elec. 

es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It is only when the 
energy is passing through one or the other 
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PLATI VI POSITIVE ENDS 0P PLEČIRIĆ ENTITIES. 


A disehurge from s metallie roller in its passago over (be lilm side of a pliotozraphio plato placed upon the 
Jimeouted, negutivo surface of'a charged conđenser. The conditious o? oleetrilication here are the opposite 
ofthose in Plate VIL. 


PLATE VI. NEGATIVE ENDS OF ELEOTIRIC ENPITIHS, 


A disohargo from a metallic roller in its passage over the filu siđe of a photogruphie plate placed upon the 
Tmeouted, positive surface o? a charged eondenser, = This plate is a sompanion to Plate VI. 


vu. 


ELEOTEIC ENTITIES IN SERIES. 


A disehurae hetyreen plates produeod by the passage of a metallio roller ovor a 
Puolosraplile plate blid filu sile dowu upon a posltively chargođ, uncosted 


tondelser surface. 


of its three phases that it becomes manifest, 
upon the sensitive plate. 

Plate V isan enlarged record of one small 
guantily of eleetric energy: its origin, or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce 2 single unit, which, after spiraling 
through a small space, is changed into a 
number of streamers to be again diffused. 
Plates VI and VII, which show respec- 
tively the positive and negative ends of elec- 
tric entities, belong to the condenser series. 
As explained in the lines under them, they 
were secured by means of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot off from 
the roller on to the negatively eleetrifiod 
plate as the roller is passed over the plate. 
Plate VII shows the retreating or negative 
saa. 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VILI shows how comets in series are 
formed when the energy between conđenser 
surlaces is permitted to escape into a me- 
tallic roller passed over the outer surface of 
the plate. This was socured by placing the 
photographic plate film side down. 

The photographs here reproduced form a 
representative selection from many hundreds 
secured by Mr. Kinraide. They are much 
reduced in size, the negatives being eighteen. 
by twenty-two or eight by ten inches. A set 
consisting of about fifty photographs has re- 
cently been presented to the Massachusetta 
Institute of Technology, where it is available 
to stuđents and other interested persons. 

'The conelusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a consider- 
able eztent from those reached by Lord 
Armstrong; the noted English scientist who 
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has conducted experiments along similar 
Tines. Lord Armstrong has secured some 
extremely interesting photographs of the 
phenomena resulting from discharges of 
electricity over dust plales. He has also 
experimented with photographic plates, and 
a number of the results secured in both 
cases bear an interesting resemblance to 
those obtamed by Mr, Kinraide. Lord Arm- 
strong has not, however, shown the develop- 
ment of the electric entity. 

It may be interesting to add that, as a 
result of his study of electric energy 85 
manifested in these plates, Mr. Kinraiđe 
inclines to the theory that every form of 
onergy, as heat, sound, light, gravity, ote., 
has what he would term an entity of energy, 
corresponding in structure and function to 
the electric entity, and that it only regulres 


a knowledge of how te ereate conditions in 
order to demonstrate this. 

He asks the interesting guestions: " May 
it not be that the whirhwind and the water- 
spout proclaim the presence of entities of 
thermal energy, the whirlpool the presence 
of anentity of gravity, and the sound-waves 
recently photographed the presence of the 
entity of sound force?" He maintains, also, 
that if the conditions are constant, the entity 
will be constant. A prime eondition must 
be ikat the energy le able to mold the sub- 
stance which is the medium of its manif 
tion into its own form. = Its power to do this 
demonstrates that it is a force-entity. 
Mr. Kinrgide proposes to experiment with 
other forms of energy and to obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIB, 
Author of "The Octopua,? ote. 


WILL m"' son," observod Bunt about 


half'an hour after supper, Ćif your 
provender has shook dowm comfortable by 
now, we might as well jar loose and be 
moving along out yonder.? 

Wo left the fire and moved toward the 
hobbled ponies, Bunt complaining of the 
guality of the outlit's meals. Down in the 
Panamint country," he growled, "we had a 
Chink that was a sure frying-pan expert; 
but this Dago—my word! That am'tviotuals, 
that supper. That's just a' ingenious device 
for removing superfiuous appetite. Next 
time I assimilate nutriment in this camp I'm 
sure going to take chloroform beforehand. 
Careful to draw your cineh tight on that 
pinto brone' of yours, She always swells up 
samo as a horned toad soon as you begin to 
saddlo up." 

We rode from the cirele of the camp- 
fire's light and out upon the desert. It was 
Bunt's turn to ride the herd that night, and 
I had volunteered to bear him company. 

Bunt was one of a fast-disappearing type. 
He knew his West as the cockney knows 
his Piecadilly, He had mined with and for 
Ralston, had soldierel with Crook, had 
turned cards in a Zaro game a5 Laredo, and 
had known the Apache Kid. He had fifteen 


separate and different times driven the herde 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodze was the 
headguarters for the cattle trade, and as 
near'to heaven as the cow-hoy cared to get. 
He had scen the end of gold and the end 
of ihe buffalo, the beginning of cattle, the 
beginning of heat, and the spreading of 
the barbod-wire fence, that, in the end, will 
lake from him his occupation and his re- 
volver, bis ohaparojos and his usefulness, his 
lariat sad his reason for being. He had seen 
the rise of a new period, the successive 
stages of which, singularly enough, tally ex- 
acily with the progress of our own world- 
civilization: first the nomad and hunter, then 
ihe herder, next and last the husbandman. 
He had passed the mid-mark of his life. His 
mustache was gray. He had four friends— 
his horse, his pistol, a teamster in the Tn- 
dian Territory Panhandle named Skinny, 
and me. 

The berd—1 suppose all told there were 
some two thousand head—ve found not far 
from the water-hole. We relieved the other 
wateh and took up our nigbt's vigil. It was 
about nine o'eloek. The night was fine, 
calm. Tliere was no cloud. Toward the 
middle watches one could expect a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEX MADE ON AN EXTENDED SCALE, THE FEW BUILT IN THE 
LABORATORY OF THE INVENTOR, MR. THOMAS BE. KINRAIDE OM 
JAMAICA PLAIN, MASSACHUSETTS, NNAVING WON UNSTINTED 


PRAISE. MR, HOWARD JACKSON, THE WELL.-KNOWN ELECTRICAL 
ENGINEFER WHO HAS MANUF 


ACTURED OUR GOODS FOR SEVERAL 
YEARS, HAS SECURED THE SOLE LICENSE TO MANUFACTURE 
UNDER MR. KINRAIDE'S PATENT'S. 
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Please And below a communication from tj 
= 


Nikola Tesle, 
for Trensmiti. 


Tesla was guick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
was unigue with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Deco. 17, 1901. 
T. B. KINRAIDE. 


ELECTRODE. 
(Application flod May 8, 1901.) 
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FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when | was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, | wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which | wrote you, and expressed your willingness to see me whenever 
I should be in New York. 

l have been experimenting and applying high freguency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection | have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and I shall endeavor to demonstrate experimentally the phenomena of high freguency currents 
and the methods of applying them in the treatment of disease. 

I have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18'". If you cannot see me on Friday and could 
make convenient to do so on Saturday, | shall be delighted to stay over another day in order to 
avail myself of the opportunity that | have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my reguest, I am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


I am completing the manuscript for a treatise on the therapeutic uses of high freguency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, | naturally appeal to you 
for assistance. | should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high freguency currents as a therapeutic agent, came, | believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high freguency therapeutics. | should be glad if you would refer me to some published statements 
in regard to the subject, which 1 can guote in my book to satisfy the claim which I have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that | can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of. 
high freguency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that | may be favored with an early reply, | remain, 


Very cordially yours, 
F. F. Strong, M. D. 
FRS/ED 


July 23, 1906 
Dr. F. F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


I note your reguest under date of July 18'", and would be glad to assist you in the matter as far 
as | can consistently. | will first call your attention to such publications as have been made by me in 
relation to high freguency. Unfortunately, | have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high freguency alternating 
machine which | had built, this being, as | believe, the first high freguency machine, and the first 
reference to high freguency work. 


There are articles under the headings "Notes on Alternating Currents at Very High Freguency" 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high freguency, Electrical Engineer of April 1'', 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a "Discussion on the Phenomena of Currents of High Freguency", Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Freguency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Freguency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Freguency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Freguency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Freguencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Freguency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Ouarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Freguency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and | think I can send you a copy of this pamphlet. 


Apparatus for Obtaining High Freguencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
guestion of priority, no such comparison having been made, but you will find in the pamphlet on 
"Electricity at High Pressures" a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high freguency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. | believe I was first to make a study of coils with air cores, that is, without 
any iron, for the production of high freguency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but | think he was 
undoubtedly prior as to certain features of the work. It would be, | think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. | should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what | have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


1 will forward photograph, if | can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. lam sending you a copy of the pamphlet on "Electricity at High Pressures". 


July 30, 1890.) 


Alarge number are rendering excellent service in edito- 
rial and publishing office. Tue Erecreicar, ENOrSKER has 
two, svd will s00. have more. Out is Milwaukce, two 
printiog ofices bave made a specialty of setting up from 
phonographs, the compositors dispensing with time-honored 
'stakes?? of copy. Cleaner proois are the result. Under 
moh a rigima Piprnce Girealaya ozasa ko ba a terror to ie 
inofensive "comp." A large number of lawycrs, patent 
solicitors, stenographers, clergymmen, authors, aotors, musi- 
Cians, lingviste and other profesmional men are using the 

lines. An interesting and novel featare is the use of 
the macbine for obtaining daily reports from foremen in 
large factorice. Such men can generally talk vigorously and 
well, bus a pen they slun and abhor. I has been dišoov- 
red, however, that they will "pour out heart affluence in 
discursive talk" upon a waxen oylinder in a most admira- 
bleand efootive mannor ; and this now method of faotory 
report is navaraliy coming into vogue with gratification to 
al parties concerned. Out of the whole £,000 machines, 
it is estimated that 75 per cent. are in business service. 
New York has already 800 machines running. 

The motive power io run the macbines is a subject that 
is still actively discussed. This guestion can hardly be 
setiled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
tkat motor is energizod io various ways, Sometimes the 
osrreot is derived from au Edison-Lalande battery, one 
great advantage of which is its constanoy, Sometimes the 
current is taken, through s resistance, from the incandescent 
lighting cirenita. There is a very general preference for 
storage batterios, and nearly all the makes have been tried. 
Witb tbe graphophone bave been coupled Lago and other 
motors; and the small size Perret has been found very 
successful. In view of the fact that the 8,000 machines 
bid fair to become 800,000 in the next ten years, it will be 
sen that this gnestion'of motor and current for them is 
not one of the least interesting now before the eleotrical 
oommumity. The customer of the sab.company paya 840 
for his machine per year, or the small sum of 75 centa per 
week. The supplies are oxtras, of course, and thoro is a 
Vast field for work and ingeouićy in many of their details. 
By and by it may become s general pracčice for the com- 
paries to furnish the supplies to heir patrons on a certain 
flat rate? annual basis. 

'Amusement phonographe aro still new, f6r, although 
ovuntlees ozhibllious Save beon given, wo hava but bardy 
entered on the nickel-iu-the-slot period, when music and 
oratory, song and speech_will be on 1tap. Nickel-in-the- 
slot plonographs have proved immensely popular where- 
ever introđaoed, and there is not tho sligltost reason to 
believe that the favor they are in will be simply_ a short- 
lived oraze. Every week brings forth its new sipger, its 
new song, its new maroh or air; and the pablic has an'esr 
that likes to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest as well as the oldest good story, 
is an amusing' companion. Incised with a yarn and'a 
isugh from Eli Perkins, it is in more senses than one a 
= howling success? 

'The post week, whiob has seen the issuance of this pbo- 
nographio report has by strauge ooincidence seen, also, The 
ismance of an order from Washington for the treatment of 
phonograms as other ordinary mail matter. This is a stop 
forward, and will lead to otherimprovementa and dovolop- 
mente, especially, it may be assumed, in the standardizipg 
zad uniffing of aparati so that the same machine and io 
same record oylinder serve Lho same purpose every where. 


THE ELOTS, IL2,, ELEOTRIO RANWAY, vehich has recently been 
ogoivpel with the Sprague svetom and wa started up, om the dth 
July. ran from the start without the slichtest. hitch, although 
no previous tests had been made of any of Ehe power or electrical 
£. Tbe road was started with 2 caru, which they have already 
seresed, and added another 000 watt genorator. The cars 
ere run' free at the start till 13 o'elock, after which till 10 p. m. 
4061 nikola were taken in farea. 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wrru the high spceds now generally employed in aluer- 
nating ourrent machines the moving coils are more or_|ess 
liable to derangement, so that they are subject to both 
mechanical as well as oleotrical straln. In order to ovor- 

me this dificulty and to oblain a compact as well as effi- 
cient. machine, Prof, Elihu Thomson has recently oon- 
structed an alternator in which all the ooils are stationary, 
And so that na moving contacis whatever are pocamarg io 
oonduot the current from machine to line. The maohino 


plates or soctions 9 
caliy a compound laminated ring. 16 corresponds in a 
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moasure to a fixed laminated armature, and is supported in 
the interior of the outside casing. 

he end plates = x' are joined at their oater portions by 
the iron frame-work or casing w, sonsisting of a oylindor 
surroandivg the machine. It is designed to conneot the 
outer edges of the end plates = x' magnetically with the 
stationary laminsted ring a, surrounding he core x 80 as 
to embrace the centrally projecting portions of the oore x. 
'To the ivnor side of the structure a, and upon projections 
estending rađially inward, are applied the ocila, the rin; 
and evils thus resembling a multipolar ring or oylindrical- 
shaped magnet whose poles are on the inside. 

'The fold magnet coila are supportod fizedly in the cas- 
ing and energizo the multipolar fieli magnet x,all_the 
poles of which are of like name, as shown at x, x, etc. The 
core u is fixed to the shaft of the machine and has the 
Isminated pole pieces keyed to it. 

'The ring structure A A has interior projections of double 
the number of the projeeting poles xx, carried by the 
ring ovre-piece. On these projections are firmly secured 
the coils in which ourrents are to be induced, and which 
are connected to the line wires, The field 'magneta, of 


14 


sourse, reguire to be energized by a continuous current 
which'can befurnished by a separate exciting machine. 
The action of the machine i as follows : The moving 
field-poles w w x, ote., carried around on the revolution of 
the core-piece 6, pass in front of the coils in which the cur- 
rents are to be induced. The lines of magneti force pro- 
jecting from these pole-pieces cut across the wire on the 
coils transversely. = "The direction of the winding_and the 
connection is such as to make the effesta cumulative in the 
coils—that is, so that if a polar projection x passes, as in 
Fig. 2, over the centre of one coil to that of the next its 
lines are caused_to cut the wire Iying between those cen- 
tros, half of which would belong {o that. coil, the centre of 
which is boing left by the traveling polo, and half to the 
o0il toward the centr of which the traveling pole is moving. 
'These actions of induction repeatedly following one 
another will be accomplished without a reversal of magnet. 
ism in the core-picce or oven in the laminated ring struo. 
ture supporting the coils in which the ourrents are induced. 
but, on the contrary, the lines of force will simply be car. 
ried rapidly past wire whose virtual direction of 'winding 
is opposite alternately, and this will generate impulses 
without the necessity of magnetic changes of polarity tak. 
ing place in any of the oore-pieces. Prof, Thomson is 
thus enabled to save a large portion of the loss due to mag 
ce changes or " hysteresis," in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
action of the magnetio maases subject. to the mag- 
netizing notions of the Held-energizing coila, Thore is also 
secured a strong magnetio feld_by tho expenditure of a 
minimum of energy in sustaining the same, besides which 
none of the wire of the machine need revolve, thus dispens- 
ing with rabbing.surfaces or sliding contacte when the 
machine is used for the goneration of alternating current, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


'Tux work now being done by electric motors at Glovers- 
ville, N. Y., the largest glove manufacturing town in the 
United States, is of more than ordinary interest, and presenta 
one or two novel features. The Gloversville Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply. electric power just a month later. 'They are now 
operating 26 motora ranging from 14 to 2h. p., and these 
26 macbines represent. so many different glovo factorics. 
The 34 b. p. motors run cight sewing machines each ; the 

h. p. from 12 to 14 machines ; and the 2 b. p. from 18 to 

machines. The prices for current are 890 per year for 
1 b. p. and 835 for the use of the motor ; 850 for 44 k. p., 
and $25 for use of motor ; 8175 for 2 h. p. and 850 for use 
of motor, The motors are owned and supplied by the com- 
pany. The users have become familiar with {their care, 
and they give very little trouble to the company in the 
care of them ; but they aro of course kept. under surveil 
lance and a wcekly inspeotion. 

'Phe service is furnished from T Aa. x, to 6 P. u, cach day, 
with an intermiskion at noon, and proves very satisfavctory 
to its patrons, The power is supplied by Thomson-Houston 
arc machines generating a current of 6.8 amperes. These 
machines are used at the end of the day for lighting the 
town with are lamps, "The motors used are the constant 
current made by the Excelsior Eleetric Co., of this city, 
and have been foand eminently suitable for their work. 
'Phe Glovorsville sompany now have applications for power 
as high as 40 b. p, and they are considerivg the advisa. 
bility of putting iu large generators to deliver a 500 volt 
current to furnish power for that special work. The com- 
jany are obtaining their prime power from compound con. 
denčing onginos, that answer admirably preferred 
tr the onlinary non-coudensing bigh spced ty 

"Phe company kave begun to furnish motor 
+ h. p., running Lhe service rigbt into the houses of the 
operators, so that as the work is paid for by the piece, they 
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can take it home and do it outside the factorics. = This is_a 
little point, but it has its significance. 

_ Thofactories really make money by the motors they put 
in, as thoy charge the help"" that use the machines 50 
ceuts per week for the use of the motor, the work being 
done by the piece, as stated above. 'At first no litde 
objection was made 'to this, but now the operators are glad 
to pay the charge, for the reason that thoy are enabled 
to do very much more work with the machine run by the 
motor than in the old way. There is thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatna 
from abnormal currents has led to the construction of a 
large number of cur-vats, both electro:magnet and thermal 

their nature. In order w avoid the introduction of an 
'electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objection to lack of 

niformity and fragility in fine fuse wiros, Mr. Stophen 
D. Field has recently invented an ingenious cut-out in 
which mercury is employed as the fusible, or rather 
volatile, material, Another object aimed at is to obtain 
such a oonstraction that upon the cessation of the abnor- 
mal current the cireait to the instrument is satomatically 
restored without the replacement of any material in the 
Sut-vut. 

The simplest form of Mr. Field's cut-out is illustrated in 
the sevompanying engraving, Fig.1. It consists merely 


S RNE — 


i aaa 


— o pr 


Fios. 1, 3 AxD 3,—FIELD'S MERCUEY CUT-OVT. 


of a glass tube with a fine boro wbich is filled with mercury 
jas two conducting wires sealed in at the ende. The 
assage of an abnormal current, heats tbe mercury, 
Vaporizes it and the pressure generated bursts the tube, 
thus rupturing the cirenit. 

In order to provide for the automatic closing of the 
cirouit above referred to, the construction shown In Fig. 2 
is employed. Here a chamber is placed at one end_of the 
tube, which is part flled with the mercury. The air, 
which occupies a portion. of the chamber, being an elastic 
međium, allows the expansion due to the vaporization of 
he mercury in the capillary portion to take place without 
rapturing {be structure, 45 the air becomes compressed 
sud the separation of the column of mercury in the capil. 
larly tube can take place, thus opening the cirenit in a 
reliable mannor without destroying the apparatu: 

Another form of cut-vut, shown in 1'ig. 3, imilar 
wr that shown in 2, except that instead of leaving a 
open sirspace in the chamber, a rubber ball filled with 
str is placed in it and the ehamber completely filled with 
mercury_— This preventa the escape of the alr from the 
ehamber into the capillary tube in transporting or handling 
Uwe appastus, while affording a suficiently elastie medium 
1o preserve the apparatus from destruction by the vapor- 
pressure gnerated in its operation. 

the practical advantages claimed by Mr. Field 
for this form of cut-out, are first, that, ifusing_ only pure 
distilled mercury, it is possible to have absolute uniformity 
in the conductivily of a given size of cut-out. Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREOUENCY. 


ST Hervana 


'Tuz interesting aceount of the novel experiments given 
by Mr, Nikola Tesla in the Electrical World of Feb. 21, 
1891, and relating to the phenomena of alternating cur. 
zenta of very bigh freguenoy, lead me 10 make a statement 
of some of my own obervations while working in similar 
directions. The highest number of alternationa which I 
bave had at my disposal up to the present have been 8,000 
to the second, a rate somewhat below that which Mr. Tesla 
has obtained, but which, nevertheless, shows properties 
and brings about actions and results similar to those which 
he described. The physiological actiona of these rapidly 
glternating carrente have been very ably investigated by 
Dr. Edward Tatum, some of the results of whose work 
have presented in a separate communication. 

Mr, Tesla's experiences in relation to the static effects of 
these currents of high freguency are similar to those noted 
by myself, particnlariy the small surface of the condenser 
which is able to transfer, or permit to be transferred, a 
considerable amount of energy through a dieleotrio, 
owing to the exoeedingly high rate at which the changes 
of_ direction of charge are made. 

The following ezperiment which was triod by me some 
montheagovisinterestingin this connection. An incandesoent 
lamp bulb was constructed, in which on; s ringke platinam 
leading-in wire was used, on the end of which, inside the 
bulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken incandescent. 
lamp filament. "Two-Lhirda of the lamp bulb was now im- 
mersed in an outer vessel of water, leaving the single wire 
above the water for attachment to the source of alternat- 
ing currenta at one terminal, and the other terminal was 
connected with the outside 'water, which was rendered 

btly conducting by salt, dissolved thercin. "The water 
surrounding the lamp bulb formed, of course, an outer con- 
denser coating, while the vacuous 'space and straight slip 
of carbon were the means for the conveyance of a charge 
to and from tbe inside surface of the bulb, which was, of. 
course, exhausted to the ordinary vacuous oonditiop, as 
found in an incandescent lamp. When an alternating poten- 
tial_ of about 1,000 volts, and with_a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
flamene was brought to bright, incandescence simply by 


the bombarding action of the residual gas, as in the 
Croskes_tubes, while, of course, no complete cireuit ox- 


isted, the condenser action of the lamp bulb allowing suf- 
ficient current to flow. At the same time the glass of the 
lamp bulb_ not. immensed in the water, became rapidly 
heated, indicating that that portion which was immersei 
in the water would have become egually heated had it not 
been subjected to the ovoling action of the water itself. 

The retention of the arc, as with direct currente, and 
the high note evolved by it, havo been noted from the be. 
ginning of my experiments with these bigb period cur- 
rente. "Mr. Tesla expresses surprise that he was enabled 
to hear the note from an arc in which the alternations 
current were more than 10,000 per second. Mr.Tesla wi 

lon_ me for calling his attention 10 the the fact that bo 
is taking as the limit of audition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become inaudible to ordi- 
nary ears, cases existing in which a pitoh corresponding to 
over 30,000 per second has been heard, according_to some 
authorities. 

'The cause of the persistence of the _aro with very high 
period alternationa as stated by Mr. Tesla ie undoubtediy 
the correct one, i, €., that the gas stream has no time to 
0001 between the altornations, and ite variations of temper- 
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ature must therefore be guit 

the vapor or gas stream oom 

mains nearly constant when the rapidity of alternations is 
sufiiciently great. 

'The obaraoteristics, stated by Mr. Tesla, aa reguisito to 
be possessed.by machines snitable for obtaining constant 
current for the working _of are ligbta, are of course con- 
neoted with the fact that in such machines the oharacter- 
istio curve indicates a drop or fall in the eleotromoti 
force developed on a slight excess of current above 
normal and, on a decrease of current, a raising of the eleo- 
tromotive force to a point above the normal. 

Tt is not, however, in accordance with my experience, 
that the undulation of the current is almost essential to the 
success of an aro light system, nor do I think that properly 
Conatruoted oluteh Tampa depend for their success say moro 
shan do finely oonstructed olockwork, lampa, on the pres. 
ence of a rapidly varying current due to a small number of 
armature coils and correspondingly small number of seg- 
ments in the commutator, _ In fact, I have run with per. 
fect success clutoh lamps in circušt with ovils of such large 

duction that any but very slight faci 
wiped out, and without introducing any particular differ- 
ence in the behavior of the lamps. IĆ probably is true, 
however, that slight gentle fluotuations occurring_st very 
moderate intervala may be of benefit in the working of 
oluteh lamps by keeping, as it were, the olutoh mechanism 
in a state of vibration or tendency to open or close, but it 
can scarcely be doubted that if this benefit exists for such 
lamps a similar benefih would exist on the operation of 
clockwork lampe, as a similar fuctuation would give rise 
to a oontinual tendenoy in such lamps to keep the detent 
or esenpement free enough for delicately letting-go teeth 
for the feed ; but the fact that large numbers of lamps are 
in use io which tbe feeding of the carbon, either by olutoh 
or by elockwork, is under the control of a derived cireuit 
magnet only, and thst such lamps operate with the grest- 
est satisfaction, shows that the undulations mentioned b; 
Mr. Tesla are not necessarily a factor to be considered. 
such cases the self-induction of the aro branch is negli 
as compared with that of the derived circuit magnet con- 
trolling meohanism, aod the fluctuations therefore would 
t to 


'y rigidly during the experi- 
production of an unvarying or 
in driving the generating machine, 
Tasedilse st ei srakol aa 
In making the notes on the highly interesting and 
valuable account given by Mr. Tesla, I di 
ver way my notes may appear as oriticism of Mr. 
Viows, thoy are not made in any unfriendly spirit, 
the desire of reaching the exact facts whioh it is 
the objeet of soientifio investigation and discussion to 
ascertain. 


perfectly constant 


SITES FOR CENTRAL STATIONS. 


Acconprsa to the Elektrotechnische Zeitachrift, the sim- 
plest method of determining the best site for a central sta- 
tion will be to find the centre of gravity of the system, 
taking the values of various pointa in the area as pro 
tionate to the density of current to be supplied at these 
points, in which case the total weight of copper in the 
feeders will be at the minimum. This caloulation will, 
however, have to be modifiod when the considerations of 
cost of site and rent and, it may be, 00t of cartage of fuel 
and so forth, are taken into aooount. 
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Letters to the Editor. 


"OG; ali communication may de ratom up se brati 
99 possible. 


DISCUSSION OF THE PHENOMENA OF CURRENTS OP HIOM 
FREOUENCY. 


It is not from any desire to have the last word that I bare 
anoworod Mr. Tesla 's statements as they appeared ; it has simpiy 
been to correct misunderstandinga. _ In regard to the experiment 
which I mention, as performed by immersing in water a lamp 
Bulb in which s single strip of carbon had been mounted and oon- 
necting the water and 1he Blamont to a sgurce of hirh potential 
Alernating current st high freguency, and whereby 
ćarboo was brought to bright ineandescence, I slmply) 
oopduction through the glasa could not have had any effect in this 
experiment. 1 made no general denial that a slight conductiop 
ocćurred with even the best dielectrica. The glass in my oxperi- 
ment being immersed in water, the assumption of. high temy 
ture which Mr. Tesla makes as Inorensing the conductivity of the 
glaze is not to bo considered In tlo case. , The late 32 oni 

Atiog where it was not so immorsed, and where, therefore, no 
sonnection with the circuit existed. 

Mr. Tesla base statoment about, dielestrice, insulation, 
resistance, perfeot conductors, degrees of conduotivity, ete., on 
ite statement | made ln relaliou 19 ie ozporiznent, and 'tbe, je 
nomenon it presented ; and ho oven asks whether I have '% 
never measured insulation resistance" and "by a conduction 
ourrent.". Similar irrelevant guestiona follow. this typical one. 
T have said that "if conduction through the glass were a possi- 
bility (in tbo oxperiment and accounted for the phenomenon pro. 
sentčd) thi actio (of chargiog s lamp bulb aa a Leyden jar and 
receiving a charge therefrom,} could not occur." Mr. dora 
mo the injustiov Of appiying A statement sehich related to a par 
ticular experiment und phenomenon to classes and conditiona of 
phenomena which any one at all familiar with the ciroumstances 
Yould rule out. Mr. Tesla says: '" My statement that conđuction 
is concorned. {o some, hough perhaps negligible, ezteot. in the 

jent abovo desoribed was, however, made not only on 
aččojnt af the fact that ali bodies conduct more or less, but prin- 
sipaliy; on account of the heating of the glasa durint the ezperi- 
ment." The italica are mine. In the experiment, the was 
issmersed in cold water, and only that portlon not immersed and 
mot in contact sith the, current oonduolar or the surrounding 
water, was warmed. This disposos of the ot oonten= 
ione o£ Mr. Tesla based on heated glase in tbe szperimont. 

In regard to the estimate of the number of complete waves of 
sound corresponding to a given number ot alternations, 1 freciy 
confess that 1 was in error, and that the number given by Mc. 
Tesla is correct. The number of complete sound _waves does, as 
Mr. Tesla points out, correspond to the number of alternations, as 
the expansioun aod the contraction of tbe are stream, correspovd. 
ing to wave condension and rarefaction, occurs with onch allorma. 
ton. This isa point which I had missed in the former consider. 
ation of the matter, but, of course, if the limit of audition is 
above any of the rate considered, I£ would not affect the argu- 
iman oxcopt as it rolatea to the dogroo ot approzimation to u 

mod 

"Without calling upon Mr. Tesla to state bow far "Earth is 
from Heaven" in his view, I will simply state that my ezperi- 
ment of five or six years ago, which called forth his remark, 
Certainly did teach me sometbing then, and added somewhat to 
7 daformatioa in certeln direcilone 

'{ vas perfectly well aware Of. the effecta of. self-induction, 
including impedance, pointed out by Mr, Tesla, whon_I spoke ot 
the insertion of a coli of large self-induction into s cirouit ot aro 
lights, as steadyiog the current and lemening its undulationa. 
IH regard to the electa of selinduction I may state, that the 
properiy of impedance £ havo alwaye as one of. those 
Bitecte. 

TE is not true, as stated by Mr, Teala, that self-induction 
= renders ihe undulations more pronounced." Whetber it will do 
s0 01 not deponds on the shape of the wave of undulation. Not 
All shapes of wave have the grestost rata of change when the 
Gurrent has a small value. What Is true in this respect of a sine 
curve would not be true of s saw-tooth wave. But the point un- 
der diseusion originally was the effect ot a large self-nduotion 
interposed in a cireuit of arc lighta in which tho current was of a 
Auctuating character. The current may be considered in this case 
as made up of a steady current of an average current value, upon 
which has been suporimposed an alternating current of small 
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Value, or it may be considered as mađe up of a steady current ot 
less than the average valne with a pulsating current of small 
Value superimponod., Theo. , 10 BG oxact, of Ovurse, 
Zre made on the basis that in the Huotuations tho strength of the 
Current does not ohango very greatly, or that tbe mialimum cur 
rent and (ne maximum current valuće šre not far removed from 
theaverage value. Now the eifect of selinductlon introduced 
dnto such 4 circait with are lights is, by ita impedance, to dimin= 
ish the value of thx portion ot the cusrent which is, 50 to speak, 
alternatiog or fu 'Aod whether the waves of Mlternating 
or pulaating curronts, s0 Sreatly diminisbed in amplitude, will be 
Sharpened or smoothed vut by selfindustion will depend, upon 
their original form. 16 is tbe effect of self-induction in produciog 
izapedanee, and therefore rostgloking te valug ot he Huctuatiog 
or alternating current strength, superimposed on the much larger 
Gomstant or še curreot, so she £ reletrod lo speaking ot Le 
sraoothingg notion. Mr, Tesla was right in bis general statement 
ot prinolile, but 'vrong in ho Kppiledkiom ob (era do ae Sito i 
int. He yras not right, howorer, in separating the effeci o 
Kapodance Šrom self-inductiou in th case under dlecussiou. 

"kave no desire to prolong this discussion and will Izave out 
ot consideration any reference to eđecte on olukch or clockwork 
lampe, or to the pihpslological effects of currento 1 have in the 
above comments confined myself strictiy. to those mattere which 

to havo cleared up in some way; 1 hope that 
in stating my posltioa in relation to the matisr i bave made 
myself clear so ds to avoid further i 


Toro, Man 


'ELIHU THOxSON. 


IMMERSINO CONVERTERS IN OIL. 


T have read a recent article by O. E. I. Brown on the '" Uses of 
Oil in Insolators and Traneformers." Mr. Brown states : " The 
pplication of oil as insulatiog material for transformers carry- 


=. 
ng a very high potential was 

Brown himself. Io, your jouraal of April 18th, Prof. Žiihu 
"Thompson writcs: "Tx may be interesting to your readers to 
Iearn that she uso of il in can vertero, tas tbo subject of a patent 
applied for by ime on May th, 1887. or about fur Years ag0, the 
mimber of tho U. 8. Patent being No. 428 046" 

T recoivod a patent dated Oct. 28, 1978, No. 910,987, in which 
the following clalm was allowed: "" The within-described method 
oE insulating induction ovila or bobbins of wire of electrical in= 

ring sald bobbina or coile in a 


bination" of different things, but having 
the fundamental principle of oil being used in indnotion coila or 
gonverters or, transtormers. He dossn't make use of the words 
+ couverters" or '' translormera." 


Pamaneurnta, Pao April 3, 1001. 


DAVID 3800KS. 


ELEOTRICAL ENTERPRISE IN MANITOBA. 


, of the Manitoba Gas and Electric Light 
zecently invited the momber of the city councii to. 


by 40 {est. wide. There are 


Mr. W. 
Company, 
works 


the company in Winnij 
'The boiler house is 70 fest long 
nine stoci bolers of 740 1 p._ 038. hiadred pounds. of steam is 


Garriod, ho smokestack 

eter. The engine. 

tains two palre of comi 
200 und 400" 


{00 feet high, and Sivo feet in diam- 
dynamo house is 8) feot sgunre and con 
Od surface condensing Brown aatomatic 
Sretna tod 
engine weijrhs 1634 tona, 
fine, anh drives (bo largesi belt Phat bas ben made 
ip Osnada—three ply, 3 feet 4 inches wide and 88 feet long. Tho 
sbafting with whicb it is copneoted is fitted up with friction 
luteh pulleya made by_the Vulcan Iron Company; trom 'hich 
are run two Thomson-} arc macbines for cil and 
one 1,00) .Lzhs imondasosni dyazono, mila space Tot vo mrato 
large incandescent. dynamos. {Three ineaodenoent dynamos of 
2,00 light capacity are run from the shafting, driven Šy' the 200. 
3. p. opgine 89 well as the aro dynamos wbich are used for 
168 gline 'The total capacity of aro plant is 195. lighta, 2, 
6 Pe; th total capacity of incandesoont, plant, ie 3.000 Tigkt, 16 
sith capacity for two more incandeecent machines of 2,500 
to be installod this fall. The pampa in connection with 
consist of one Blake air pump, one circulating pump, 
sboiler {ced pump, and one large Northey auxilinry. 
pump fitted up with 100 feet of inch bose for fire protection 
purposos—-ali drivon by stoam. The workshop contains a 7 b_p. 
uLO gas engine furoishing power for blaoksmith and machinery 
shops, w 


dete 
each. 
one duj 


shope which are fitted wikh bro lathee, one 15 foot, and one 14 
|, porew cutting machinos, emery wheel, grindstone, drilla 
sad punobing machine ali, ihe bocesin:y repulre {or boih gas 
and eleotricity, being done in these shops. 


SPECIAL, TEGHNIJUE (OR THE OFFICE TREATMENY OMEY 
SUCCESSFUL YAZATMENT OF FOR APPOINTHENTS PHONE 
STREFTOCOČGUS "|NFECTIONS HI 8041 

"U ČSTMGF TARCAV") PHONE BRTWKEN 1 AKO 3 PI 


Kreti ont FREDERICK FINCH STRONG, M, D. SA RerašeN EM TEME 


ret en 6129 FOUNTAIN AVENUE 


'EnoNGMITIH, ET. HOLLYWOOD, CALIF, 


Nov 21;351 


Dear Mr Strickfaden- 


I tried in vain to get you on the phone but 
no ong snswered. Hope you are still well and everything is going 
finely with you, 

I am'now in my eightieth year and still taking 
patients. our rent has been raised and we will be compelled to move 
if we can find a cheaper place, I shall hete it as we have been here 
for thirteen years and it had grown to seem like home. My five 
meter ultra short wave(which I call my "VITAL N RMALIZER) Do you 
mow anyone with High Blood-pressure,Thirty two years ago { was 
running a systolic of over Two hundred, The Met, Life Co rates 
High Blood pressure as PUBLIC ENEMY NOl it kills 600,000 annuslly 
(more than Cancer and tuberculosis combined I am now running. a 
norm 1 pressure of about 165 and am feeling very veli dispite ny 
age. Are you still doing ELRCTRICKS? I have all my tesle anneratus 
and dont know what to do with it. Do you know anyone who would take it 


off my hands; We are sadly in need of money and I would sell all ny 


H-F apparatus for fifty dollars, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-freguency "JUNK-PILE". Today Jose Iturbe came. in 

and played for us. He is going to try to sell my plano forme He says % 
IS A VBRY GOOD PIANON I also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your old High-freguency friend 


Fra kenah Y. SLI 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was "Nick" to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was guite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their "problem inventor." 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


I knew these men and answered to their good-natured nickname of "John the Wireless Man," a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
freguency. Nick, the guiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to guite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a "Nut" while others referred to him as "The Genius" and were 
always making excuses for his actions taking pains to explain that this was to be expected of a 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


1 paled around with men like Earl Ovington on whose Blerliot monoplane | installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Sguare Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that | held in my hand. I soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. I was a scared kid even though fascinated with the sparks that | loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. |! must confess that | tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that | had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, | could get 
the distance that made the boys envious as | worked the ships in the mid-Atlantic. Prior to 1912, no 
license was reguired. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the "big boys." As a gulet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unigue figure. There were no others 
as close as Louis. 


I could ramble on here with much. | have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom I helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
1 wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadeguate to express the thrill of youth when engaged in pursuit 
of a pet hobby. I had so many in pursuit of electronics that | regret that ! am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


(Excerpt of letter by John Oliver Ashton) 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his {ill} at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


1 palled with men like Earl Ovington on whose Bleriot Monoplane | installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.O." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Sguare Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that | held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. I soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that | loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. |! must confess that | tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers | could get 
the distance that envied the boys when I would work with ships in mid Atlantic. Prior to 1912 no 
license was reguired. 


Dear Mr, Andersen: 

Thanks for yow note of the Iljth, I have bem 
busy with "= bread and! utber do here = spplicatlons engineer 
ing for an electronics \jobbereAs an older citizen 1t seems that 
the better paying engineering Jobs" sre unavailable to us here. 
The eleotronics firms sre staffed vith "somgsters who resent 
sn oldsters experience. 


Td had a letter from eta. = bollovo. that I met 


Brmood once when I was seeking to buy some businesses for a 


wealthy cllent in ComeothouteI have suggestod to him that 

he might obtain more defištde information on the Big Oscillator. 
žhrovugh you Sa tha:Tesla: Museum? 

You might write to Mrs, Earle Lewis Ovington, 

Santa Barbara, Cali rnia . She 'is the weslthy widon of my former 
friend in early day electronic) and avižtfim in New York.Ex le 
became famous as the First LAcensed Mr Mall Pilot, He ml I 
"had Bleriot Monoplanes at Šard-n City, LeI. in 1909 when they 
were beautiful little 'felry moths that flew at 75 M;P.E, over 

the heads of the admiring crowds in Sundays much like a circus 
- ma a track with tall pilons as markers. The first radio 

"tvo way set wes installed in Earle's Bleriot"Dragonfly " st Čarde 
City in 1909.It was a bread board affair,:We Had; lotsof {um with 
1e sadplonoerine the covnterpaleo a Kaeonak whioh is oredited ta 


G5 , 
radio ideas,I hope to get Bome goo cdnnetced story fronspaper 
for posterity and documentary purposes EC that the younger gener 
ation may know what it was Ugo. O 'tnr111 ke the newsets of that 
day. I have Pr Lee de at d 11 ma i mentor to advise 
and encourage mCe Mt Bo ne is going s a ; 

Heat-Mlaohines poRoEne 140 ; 

A Ea naj RATA ne. OlSpns0e and mat + the PSZA trlofiy, 
as = sonstltant,T' had. seiginel Sdoas to sel1 the F.B. I. d 
called there in Washingotn puti ould get no where They "imo 

it a1{\Apparent1y: they secure 'advanoe info on tters mich 

they olasstly as "imostedgo? bit. a+ 18. 'ug Pbalhertnat they 

have grabbed"knowledge _thet they. aon't know how to apply? 

A number of the so=called secret devioces that they are ušing were 


old s tuff years ago. The muoh talked of Vrist Watch Ralio was 
Lo 


bullt at oub lab away baok in 1926. Dr, Charles F. Burge ss 
bullt the Tint portable in GET a. grtond JEdutsoPaonkt 
hed it in his consultimg office Toz. oaza relic, Burgess and 
Louis have ' departdd for Pe flekis, Semi the vale, where I 
"have sn idea there is plenty of research so KO accomplished too. 
I = very. glad to note of your progress žoward oa 
detinite "(start on the Bulletin. sma NU Tesla Journal, If I may 
beof a ze1avezoji plepsdlet me Knom.I would luke to help if I can? 
Tan dn' "a sort of a me ss "nere with a man whom I 
KFtagičajaA has a Mineral Ore 'SAledstor that separete any mineral 
" from 1ts gangue,eleotronically. The maobine has great: bbssibilitiosi 
I have managed to got someof the large _'mining companies interested, | 
Tien I introduced the invenopr to poen of mesns who backed him 
witha tokan allowance. He 1se. thorouyhly dupros bol business man 


and spent the money, unwisloye Tho backera are' 'peeved "and will 
not invest more uni11 he shows then all the machine workingse 


S As this inventor has been heated befdre he is so suspicious that 


"=" MRO TRENU. ; 
P/n6 refuses tp reveal the whol$ šecbeb to his backera, He has 


applied for patents thrpugh (patent Jlawger friend of mine whom 


'  'boumieht Intothe ploturde (kob; 'tlio 1awyer-md the 
—6.P}A. who has the sočporači on Sapers van do nothing with the; 
inventor who 15 stubdorn ad W0IIT (ičt move unless he gets more ? 
Wonoj; Št-dy an iupisso that '1s'embarassini to mosl sm the TU 
"rb Sho got the WHGIG nattar 'uideor may and there'1š nothing that. 
"I dan dU how but try and nćsusć a nevpa okeorito takdover the 
""present biokers whb want thier Lea KS. 128:000), 32 $ho mom 
time the'inventor rday ali overjst the beok sid"call of the mining 
companies who arć doing thdagr bćst to steal'theidea 18{ they can. 
The maohire 1s said by big "suthoritles to bs ondthat M1l revol. 
'utionzje the vhole minigg process indistry. š 
I ma proposing that some one invešt say $IOO,000 
dn £ Dew company to take'ovor the peešerit one'that'em't get 
+ going dbe to"persimality trouble";"1f you would like more data 
"on the machine'ict"me knom It 1is'an sotuslityinota' dream,It 
works, The model is here. The invemtor has invested over$I50, 
000 of his om! money' andis broke s Thatimonsy was spent in research 
prior to the "forming of the corporatlon;let me know 1f you have 
anyomlintereslted. enough to want'to see the machine and meet the 
invenbvbr and imvestigate 1t thoroughlye 
The 1ady you mention' as halrong called upon O'Neil 
miy have been Mrs, Fritz Lowensteln{He was with Tesla and a plonamr, 
There were -a number' of. German sympathizers that Tesla knew, There 
nas yulte a fuss at the time of W.W; I,for my dađ used to dine 
st a large German resteurent in N.Y. with a man whom he had bef rien 
sd.{I{{might say in passing that my grandfatherand my dađ and I 


'1a11 have had a great trent toward befrlending inventors and 
, technical men.I;,belleve I told, you how Grandfather was the 
oroginal. baoker of,,Bell in Salem), but, Bell made a. flop pf the 
Harmomic $golograbh= and £01%. bad, because Kligha Grey beat him - 
TMat"mistake"mađe Bell. He,had.liyed at, 336 Essex Street, 
+ blosk avay frvm the: Sanders Mansion where he established 
s his fisrb;leb in the basement and later inthe 84t10, 336 Essex 
Strest in Salem vas built and oooupoued by if famllyfor five ' 
- _gensrations. and grandfather was always helping others .Dadr2z— 
{ wasoof a similar stripe rand inow 50 many of. the invemtors that 
AXWWkenite snd his wealthy telephone ploneer -c011eagues backed,) 
Well Dađ-ušeđoto dine in this $erman restatrant , mherehe enjoyed 
the imported beer;and.there he met this personable red-bearddd 
young man who became his chargo. The man spoke English with 
perfection and had a. PH,D,(Heidleberg ),He was in the 011 
-business for some $erman company snd dad helped him meet 
business men,Prioprto- the ar:F:serked for D,E.B,E.G. and 
v TIT A BUOM- SAVOIE TIMA B ATLASTNE 
— brlefly for the Atlantio Commmiocablon Copasja eonsultant I 
installed radio on the Argentine battle ships Rivadavla and 


Morena ,l; maa inbthe Na office Lana:sond so me German s hips 


under. Se211g, Boelme, andotherse I knew men like Zemnick and 
Bram and other leaders in gormsnye The war broke out.I 

went into the navy. and was forbidden to sven mention thier NAMOSe 
Dad felt hurt because if his friemd in the oil business who hađ 
retormed to Ćermang. One day:Pad pas guizzeđ 'by-thkco1d F.B.I. 
and was pretty well peeved a tthe treatment a ceprd d him.an 
established busimexx man with two. sons on the service and he 

let them know it too. They finally revealed that his friend ho 
had visited our place in Yonkers mas injvalitygonesof the sevo. 


sons of the Kalser and s Major Šeneral in the Army over there, 
I-belive he was killed in action. PM 


I will keep you informed as I can. 


2261 S Frencis Prive 
Palo Alto, California 
September 22nd, 1953 


Santa Barbara, Celif, 
November 16, 1953 


Dear Mr. Anderson: 


Thank you for sending me the brochure, which I have read with 
interest. I recall that my husband, at different times, spoke 


-0f Nicola Tesla as one of the greatest electrical geniuses that 
ever lived. 


I regrest to say that I do not understand much about electricity. 

I am therefore taking the liberty of passing on this literature 

ou have sent me to one of my husband's oldest and best friends, 
NE, who has been interested in high freguency almožt/ 
'€. I am asking him to write you. 


' much for your thought of me in this matter, 


Ovington $ = 


"- 


OVINGTON AIR TERMINAL 
SONLY AIRPORT IN SANTA BARBARA" 
EARLE OVINGTON, A 


LES C. NORINUF 
I NASKIWNETON AVE,, 
FHOVIDENCEA, 
HNODE ISLAND. 


Postcards from author's collection 


oplane 


G. H. Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug'' Driven by a Curtiss Motor, Hammondsport, N. Y. 
COPYRIGHT (908 8Y H. M, BENNER July 4, 1908. G 
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Bulletin Number Three 


NOVEMBER, 1903 


Mentioning some extensive 
alterations and improvements. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

A list of instruments and 
books at very low prices. 


The Story of a new Electro-Therapeutic Appliance. 


'The brilliant achievements of scientific investigators in the field of electrical science during 
the past decade have served to concentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeutics. Although conservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its eficacy. 

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 
to the use of electricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviceability of the X-rays as a therapeutic agent in the treatment of some of 
the most formidable diseases which affict the human race. Finsen's diseovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Freguency Apparatus. 


Among the first to experiment with the X-rays in this country, after the announcement of 
Roentgen's discovery, was a young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
nt, Dr. Frederick FP. Strong, now instructorin eleetro-therapeutics in Tufts Medical College, 
the Tesla or High Fregueney type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
'many cases benefited in their general health. This led him to investigate the therapeutic pos- 
sibilities of electric currents of high freguency and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refrđbtory to other forms 

'the majority of instances beneficial results have followed." 
a number of improvements in his apparatus and many ingenious 
application of High Freguency currents, among others being the 
odes and other methods of treatment through glass. Dr. Strong has dis- 
SE in the course of his investigations and has suceeeded in adapting 

Uses. 


ok giving in detail the result of his work, which will soon be put in the 


twenty breaks per second as ordinarily found in the Resonatur types, and even only two or three 
per second as found in H. F. attachments for static machines, such as Piffard's Hyperstatie Trans- 
Former. The enormous inerease of the rate of condenser discharge in the Strong apparatus mani- 
festly increases the power of the apparatus in like ratio. 

'Another unigue feature is the air rheostat which permits of an exaet regulation of the dosage. 
Still another feature of much value is the device for regulating the freguency and potential of 
the apparatus, which is aceomplished by alterations in the capacity, inductance and resistance. 
"These are placed at the command of the operator by means of specially constructed high tension 
switches placed on one end of the machine. 

A point of much importance in this class of apparatus is the guestion of insulation. This, 
ve believe, has been satisfactorily solved by Dr. Strong, who has spent many hours in his labi 
tory experimenting with diflerent materials and has finally obtained a substance of surpassingly 
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatusleft to depend 
upon insulation, being so constructed eleetrically and mechanically as to be subjeeted to the least 

'ossible amount of eleetrical strain when in use. 

'The apparatus is manufactured under the direct supervision of Mr. Earle L. Ovinaton of the} 
Massuchusetts Institute of Technology, who was connected with Edison's laboratory for ove 
two years. He personally tests every instrument, subjecting it to double the strain while tes 
that it will be called upon to endure afterwards. 


High Freguency Therapeutics." 


'The physiological efeets of high freguency currents are chiefly exercised upon the vaso-motor 
system causing a fushing of blood through the peripheral capillaries, opening up the sweat glands 
'and relieving local congestion. The blood becomes oxygenated and uric acid is 0: zed into 
urea and elimination of waste prodnets greatly increased. There is a marked germicidal action 
due to what is termed "eleetrie ozonization," which is the result of the large amount of ozone 
generated by high fregueney currents and carried into the tissues by electric bombardment. This 
is GE much valne in the treatment of infected sores, tubercular ulcers, chronic skin diseases, ete. 
There is an increased elimination of C.O.. and respiration isfavorably affected. There is also an 
undoubted anesthetic action when the current is eoncentrated over a small area. 

Jt is obvious that an agent of such valuable and varied physiological effects must be useful 
in the treatment of a large number of diseases. Among those in which it has been found of special 
Yalue are diabetes, gout, chronic rheumatism, obesity, hysteria, neurasthenia, insomnia, head- 
ačhe, anemija. and chlorosis, dyspepsia, stonic dilatation of the stomach, colitis, hemorrhoids, 
ehronic constipation, prostatitis, neuralgia and pulmonary tuberculosis?_ Hersehell has obtained 
excellent results in the treatment of gastric ulcer, ehronic gastritis and chronic catarrh of the 
intestines.t 

Among local disease= benefited by high freguency treatnent may be mentioned lupus vi al- 
garis, lupus erythematosis, chronic eczoma, aene rosacea, psoriasis, pibyrasis, sci tica, pruritis, 
rodent ulcer, trachoma, prolapsus and fissure of the anus, ete. 

"There are certain essentials to be taken into consideration by the physician about to pur- 
Chase high fregueney apparatus. Many ineficient machines of little value are on the market, 
and the purchaser should not be misled by low price or unwarranted claims to purchase a cheap 
or inferior piece of apparatus. A first-elass instrument should be capable of giving 500 milliam- 
Peres or more of current in the secondary cireuit and should supply a heavy Spray of from 5 to S 
inches in length. It should be adjustable as to tension and freguency, as the low freguencies of 
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

U efficient freguencies for therapeutic work ranging irom a million to a billion per second. 
) The Strong Statie Taduction and High Freguency Apparatus is designed with especial refer- 
'ence to the above mentioned reguirements which have been found by leading workers to be neces- 
to obtain first-elass therapeutic results, The price of the apparatus with therapeutic at- 
achments is $350. The X-ray attachment is $25 extra. The Ultra Violet attachment is also 
'extra. These can be obtained at any time after the apparatu installed, 


+ Tor furi details of the therapeutic uses of high fregueney currents see Chisholm Willjams book on 
pete. Tahoe, 5275. For sale by Ulis Clapp_ć Son. =" Sugikin "labe ie 


hell Manual of Intragastric Teehniaue, London, 1903, 


= - 
"Ga Static Electricity. 


Th private praetice Dr. Strong has succeeded in securing all results from his apparatus 
that can be obtained with a Static machine. The value of this fact can only be appreciated by 
se who have experienced the disheartening and unsuccessful effort to make a statie machine 
in humid weather. To those who have been accustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
"neat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument 
which can be attached directly to any incandescent lighting circuit and is not affected by moisture 
or temperature should be capable of producing the static breeze, spray or spark, or produce effects 
similar to the static induced and wave currents seems almost beyond belief.  Yet all this and 
much more can be accomplished with this new apparatus. For that reason it is called the '' Strong 
Static Tnduction and High Freguency A pparatus.? 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Head Spray, the Combination Fluorescent Electrodes, and the 
Adjustable Condensing E/fleuve Electrode, with attachments which enable the operator to use a 
spark through glass or the effleuve directly against-the body of the patient, cither through the 
clothing or against the bare skin. He has also devised a unigue apparatus for the inhalation of 
ozone generated by high fregueney diseharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong's apparatus is an attachment for generating pure Ultra 
Violet Rays of great power and guantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Gorl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light, In the Gorl lamp the discharge from 
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth 
inch apart. The disecharges of current are necessarily intermittent and follow each other at com- 
paratively long interval. In Dr, Strong's improvement the discharge from a condenser of much 
greater capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater guality. 


X-Rays. 


'The N-rays produced by this apparatus are stexdy and powerful, seeming to possess 
large mensure the actinic power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 

 plates, The result is an X-ray that gives splendid definition for fluoroscopic work, with excellent 

s in radiographic work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Freguency Currents. 


Although Morton used high freguency currents therapeutically as far back as 1881, the power 
nsion of his eurrents were very low, being obtained simply irom the discharge of a pair of 
and were by him denominated "Statie Induced Currents." In 1890 D'Arsonval 

his experiments with high fregueney currents and obtained some very encouraging 

h a high fregueney solenoid. In 1893 Oudin devised his " Resonatur," which is the 

w almost universally used abroad for the production of high fregueney currents. 

of apparatus some remarkable results have been obtained by European eleetro- 


Unigue Features. 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
of the condenser diseharge per second as against ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
AlII photos are from Robert Campbell. 
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ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional technigues by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 


AMERICAN 
INSTITUTE OF HOMEOPATHY 


TRANSACTIONS 


SIXTY-FIRST SESSION 


Zita:l Herman Wint 
Cost 


sch. M.D 


OHICAGO, ILLINOIS, JUNE 26-JULY 1, 1905 


EDITED NY 


OH. GATOHELI, M. D., SEORETARY 


CHICAGO 
PUBLICATION COMMITTEE 
1905 


SOME PECULIAR PROPERTIES OF HIGH FREOUENCY 
CURRENTS 


EARLE L. OVINGTON, Eso. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


To the average physician the term "high freguency currents" is 
anything but definite. The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high freguency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the "alternating current" is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. I) 'and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line A B C is one alternation and along the 
line C D E is another. The complete curve ABCDE is a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many. "'cycles 
per second" or "alternations per minute," and never reverse the 
terms. This is sometimes confusing to the non-technical mind as. 
the manufacturer uses the more scientific term "cycles per second," 
while the local electrician usually refers to his current as so many 
"alternations per minute." a 

In commercial electric lighting and power work 25 cycles per 
second is called a low freguency current, while 133 cycles per sec- 
ond is considered a high freguency. To the physicist and manufac- 
turer of therapeutic high freguency apparatus, however, 133 cycles 
per second is a low freguency. The latter consider a current one of 
high freguency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The guestions have often arisen: What is a high freguency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and, high periodicity? I suggest the following definition of 

744 
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= sstiming u that by the NG bigk" eo (currents we 


= mćan currents obtained. by: disruptively. dischargimg a. condenser, 


"let us ste. 'how_ such Current are. gettali s "produced: for therapeutic_ 


— There are. dirće metiods ot generating: ah tapeutic high fr i 


uency currents, the D'Arsonval, the Oudin and the Tesla method. 
je machine Gllustrated_ {Fig. 2) is so designed: "that'any one of' 
s may used at will, that is; either D'Arsonval; 


da" or Tesla: currents. are produced. T stall try to show you'- | 


= Inthis Taver I stali ask pardon. for the.  fregnent mention of. niy 
n machine. This) freguent mention is necessary, furnishing, as 
all the Various currents necessary. for the. following. €experi- 


_—— For an illustration let us entirely disconnect the Tesla coil reg= - 
-ularly furnished with the apparatus, and lead the heavy oscillatory. 
current, which: ordinarilv excites the primary Of this coil, outside 


— the cabinet.- This result is acecomplished by means of switches F 


and P in Fig. 2. Now; connect this heavy oscillatory current to a 
-coil, which is. simply three turns of electric light wire wound_into 
the form of a circle two and a half feet in diameter. By connect- 
ing metallic handles to the two extremities of the circle of wire and 


_-(turning on the current, we obtain the high freguency current of, 


Đ'Arsonval. This is nothing more nor less than the drop in poten- 
— tial 'aCrOSS this crude coil caiised by currents of extremely high fre- 
gireney 'circulatmg: through the coil. In practice thc D'Arsonyal" 
(rurrent is obtained. from binding posts D D in Fig. 2, and_regu- 
lated_with handle G." The: freguencv of the D'Arsonval current-is 
high. but the voltage is necessarily comparatively low, being limited 
bv the. potential of the transformer charging the coridenser, and 
governed by the length of-the spark gap. 
Oudin adđed "what he called his. "resenator" to the solenoid of 
_ D'Arsonval and thereby raised the potential of the currents. pro- 
—duced. Since we cannot obtain something out of nothing, this rise 
— in potential'is at the expense of -amperage.- The Oudin curreirt has 
a higher voltage than the D'Arsonval current, but corresporidingly 
""less:amperage. A rough model of an Oudin resonator consists of a 
se EC of wire; the length of which, however must be carefully 


- Referring_to Fig. 3 wc_have here the Wwiring diagram of the 
'esla 'circuit: It will be noticed I have marked the alternating cur- 

_mains "low _voltage, low. freguency."- This is the commercial 

ing current which usually has a periodicity of 60 cycles, and 

\potetitial of approximately 100 volts. If the direct current only 


denser; and hence at-the two terminals of the spark gap, rises until 
the insulating layer of air between the spark gap balis breaks down 
= dđue to tihe intense electric stress. A discharge across the gap now 
U takes place ang the stored up energy of the condenser rushes across 


X Pothe unaided eye this discharge across the 'spark gap appears ' 
to be a single spark, but in reality it is composed of a large number 
:0f smaller sparks or discharges. In factthe discharge is oscillatory 

__ in character, surging backwards and forwards millions, and in some 

{cases billions. of times per second. These rapid. discharges slowly 

— die out, due to damping caused by heating and other losses. When 

U the discharges have diminished in intensity, or entirely stopped, the 

-— spark gap asstmešs its original condition of high resistance. This 

; allows the condenser to again bećome charged to a high potential 

and the above process is repeated. : G 
Am analogy to illustrate the charging of a condenser would be 
= -sthe case of a Spring steel rod, one end of which is clamped in a vise 

'and.the other left iree to vibrate._ If this rod be drawn aside and 


ly released, it will oscillate to and fro until it finally comes to 


OmeE. experim 
Cy-0f ihe two a= gaps. - 


g the Freduency. Changing Switch (Fin Fig. 3) onthe'" 
te HIGH let us turn. on the current. As long as the en 

ssing ugh the gap is small the: -ordinary device works 

I but'it fails almost completely when-we turn the Extra Power 


difficulty was to greatly increase the size of their condenser. 
machine this is accomplished by turning: the. Fregueney Chang 
g Switch to LOW, and a great incrćase in power is 0) 7 
th a small. condenser.working_on a High -freguenćy and heavy 
er, the ordinary: spark gap is practicali 2. worthless._ Ifthe. con 
-denser capacity be increased the power of the apparatus is. increased, . 
unfortunately. an increase in the capacity Of the condenser means 
"a deerease in the freguency of. the oscillatory currents. produced. 
blem for the designer was to otela mecessary DONE se 
pthe freguency high. e = 


IE exactly as we did before, the oscillations are not destro; 
5 the case when the ordinary gap was employed. Furthermore 
wish to call attention to the faćt that even om the low fredi 
je energy of the machine has been greatly increased Dy the intro- 
of this nm p. Tura the Fredgnency Changing Switch to. | 
/ and we get greatly increased power of the. disćharge.- = 
the ordinary gap the conđenser is charged. = one 


u ; charges — | 
cycle. (Ts (course each one of the sepa- 
decomposed and shown to Ilec- 


de) and low. freguency 
ErFy; We Potiče 1 that the 1 
t 


each group, which H. indicates the 


twice on eačh alternation. Kee 


eculiarity of hig! 


eab! reg 
insulated conductor; that is,a. ćane 


ctičally sliort. reuited. by a heavy. copper Wi! 
nce. Part of. the current prefers the path of. reje 
h SO the lamp rather than the. Sa ot low ri 
+ i ) } 
-0f high 'freguency cutrents worth; 

tion i is that they pass readily through what we call imsulators. For 

'mstance, a plate of glass about 14 inch thick, which would serve a. 

an efficient insulator for currents of ordinary potentials and fre-— 

daencies 4ised with high freguency'currents, might as weli Il be. 
f copper as far-as its restrainine action on the curfents is con — 
cerned. Place it between the terminals of the machine and the dis- 
'charge passes through it with little effort. "Furthermore there is 
slight 'tendency for the current to jump around the glass, even 

hen the terminals are brought near the edze of the plate. The 

USE s mu to go through the glass rather than aroundit 


— Cy. Wa 


oda I jene sred the glass. ae = Č 


li hts brightly although over a foot. Of! space separates } 
he energy passes from the_primary ring, to the secoridai 
y varying electrostatic stress in the ether. \We have. 
cale, the transmission of power without wires. 
place of the lamp in the foregoing experiment let 
iall Že. of iron wire, and the Current. Jicoli (le re 


fine 'wire on-a piece of di u and. 
wire to a metal š 
into the electrostatic field the discharge streams from the 
h-over a f0ot of. space separates the coil ot. 


AS WE raise this Borat = 


£ the receiver. does not respond žveniy 
red by shifting the position of the needle on. te ž 
dec USE Eu before. these edges. shoul 


itensely. interesting experiments which. may, be. 
currents-of. high potential and great freguency. {II 
d-the work so instructive and interesting, th 


ba n the past and consider; 
ve been 'mađe. Sad the therapeutic 1 SE Ktpihet vari gt 
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NIOH POTENTIAL DISOHAROES. 
Tho various manitestatlons of hightregueney and 
Migtpotential. discharges offer a fertile flell_of re 
senrch, especially for the amateur investigator, since 
dt_is a subject 
that has recejv- 
ed. cemparative 
Ty. little. atten- 
ton conatdering. 
Its siznifeance 
as. rovenled in 
Its. zocent appli. 
eatlons to. slov. 
trotherapy, ra. 
diography, and 
wireless telegra. 
vhy. 

The term 
stelectric 
dincharge" is un- 
derstood. to in. 
cluđe all modes 
ot egoalizatlon 
ot dlfferences ot. 
potential 
botwcen the ter 
minals ot a 
source ot. olee. 
trical onorsy om 
their connection 
by conduetor, 
by the removal 
ot tholr charges 
by stream ot 
electrical part 
eles of air, or by a sudđen diseharge that breaks down 
the air or other intervening dlelectrie. Thege ure the 
Ihreg biof muthods of restorins the electrical ogul- 
šHbrium, and are known respectively as the conductlve, 
the connective, and the disruptive diseharge, 

"The various forms may be furiher subdivided into 
Alternating. are, brush, brush and spray, dead-beat. 
đoming, glowing, lateral, oscillating, periodi, stream. 
ing, stratited, impulsive, and periode discharges, and 
Theke may be produced by utlizlog a source of direct 
or alternating current of low voltage, as for instance 
a commerela! generator; a high-potentil apparatus 
as an induction coli, or a hbish-potentlal, Bigh-freguen- 
cy urrangement, us a Tesla coll, depending upon the 
seguiremenis of the various cases, 

Ta this review we are concerned only with dlsruptive 
and connective discharges, the former in its applica- 
tlon 10 wirelese telegraphy and the later in Its rela 
Mon to the human body, Slnce only potentals such 
ss can be oblalned with an ordinary induction eoil 
are needed for dlsruptive discharges, these wIII. be 
deserihed first. 

In the production ot a discharge of thim nature there 
are two dlametricaliy opposite conditlons involved, the 
frst representing an oscilator and sparkzap in an 
unenergized and nonconductive state, and the second 
when it is energized and rendered Bighiy conductive, 
{hus completing the cirewić, To bring about this re: 
sult the arms of the oscillutor are charged with bist 
potential energy impressed upon them, which Is set up 
dn (he secondary of the coll in the form of current 
'This kinetic energy Is then converted Into elecirostatle 
€nersy, and when the static charge Is maximum for a 
given resistance offered hy the dlelectrie between the 
Surtuces of the Spark Kap olectrođes heat Is evolved in. 
consvauence, and when a certain critical temperature 
15 reached the posltive eleetrode volatilines, and I Is 
this effect that forms the Initiative In breaktng down. 
the dielectric of the spark-gap. 

"The law relating to the heat evolved states that ir 


LIGHTING AX INCANDESCENT LAMP 
SHORTOTROUITED WITH HBAVY 
GOPFER. 


THE AUTOGRAPE OF AN ZLECTRIC SPARK, WRIT 
TEN ON A PROTOGRAPHIC PLATE. 


Scientific American 


ds proportional to the sauare of {he charzine current. 
and to the reslstance of the dielectric between the post 
tive and negative electrodes forming the boundarisu 
of the sparkgap. The energy ihal is emlitod from 
the poslive elecirođe Is proportional to the potential 
difterence Impressed on the oselliator system and the 
specite induetive eapacity. while it 1s inversoly as the 
distance separating the spark.gup slecirodes. The 
Jength of (he spark Uhal passes depends also largely 
on'the following factors, namely, the difference ot po 
dential betwcen them, the character ot the medium that 
separate them, und 'on the denslty or pressure of i 
dlelectric through which the discharge passes. 
increase ihe distance through which a spark wiIl pass, 
but a polnt ix gulekly reached whereln a furiher de. 
crense has the effect of cutting down the length of the 
Spark, and hence where a low vacuum will permit the 
passage Of hieh:potentlal currents over longer dl 
iances than in alr, a bigh vacuum zetarde them oven 
ihough the potential may be conslderably increased. 
Then again the metal of which the electrođes are 
made determines the sparking capacity to a certain 
appreclable extent since some retard and others gssist 
ihe process of volaliization, and finally the size and 
shape of the sparkzapelecirodes also bave thelr et. 
feet upon the disehargen. 

From these considerations it will be obsorvod that 
when the olectrodes are placed olosely together the 
strength of ihe sharglng current is Inerensed, and 
hence the hosl dovelopod eguses the temperature lo 
rise. When the sparkiog distance is greater than the 
maximum difference of potential can easliy break 
dos, a fatntiy luminous diseharge will be seem isau- 


HIGE-FREOUENCY STRZAMINO DISCEARGE. 


ing from ihe positive elcetrođe, esncelaliy if IE shoulo 
present any sharp polis. This plegomenon occurs 
In virtue ot the fact that metallic polnta are more 
easlly heuted than those in the form of spheres 

When the charge and temperature reach a crlleal 
value a condveting microscope thrend of gaseous vapor 
is developed and this is attracted to the negative elee- 
trode, to which IL passes by the path of the Jenst re 
sistance. When {his flament bridzes the zap its dlam- 
čter is very greatly increased. {be resistance that was 
previously enormously hizh becomes minimum, and 
ihe current surgos forth and back until the energy of 
the system is damped out by the sum of the resist 

While Tesla. vas not the frst to produce the varled 
and beautiful forms of convective discharzes he was 
probably the first to systemalically investigate. them. 
Though conveetive diseharges may be froguentiy 0b. 
served. trom a polnted positive eleetrođe ot an induc. 
Mon. cell, they are mučh more intense and brilliant 
when the potentlal and fregueney of the oscillations 
Are stepped up by means of a secondary transtormer. 

"The compact apparatus for obtalnine Mgh freguency 
and high potential diseharges shown in the ilustra 
(ioas was designed by Prof. Ovlagton, who repeated 
many of Tesla's experiments and introduced several 
new ones during he recent eleetrienl exhibitlon at 
1he Maison Savare Garđen. 

With high potentials and high freguoncies the slete 
trostatle feld is collapsed more easliy than when those 
of lower value are renched, while the oselilations 1 
crense the temperature developed by the transition ot 
static into kinetie energy and for this renson the vol. 
sme of Vapor 18 increased and an arc diseharge re 
sults. 

'The faming aod streamlog dlscharges whleh are 


JANUARY 27, 1906. 
forma of the connsetive dlseharge are closely aliled ana 
očeur when (he (regueney and potential Is iserensed 
Neron a certaln value; under these conditiona the dle 
charge aazumeš definite charzeteristica wholly differ- 
et from Those of the dlaruptive discharce. in these 


'BURNING PLATINUM WIRE WITH OURRENTS PASSING 
THROVOK THE BODY. 
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forma of discharge the enerXy pozeca betvcen the eleo- 
irođea as luminous streame. Such disehurgea obtalnad 
with hizhdregueney coils are dilereni from those 
obtained with eleetroslatic machines, us they lack in 
the violet color developed by {he positive static ele- 
(rode as well as the brizht zlow of the negative elee 
trode 

When the fregueney 
duce the Aaming ang streuming discharzes ie increased 
new phenomena result and a brush and spruy diseharge 
18 obtulned. With suktable electrođes comprislag_—a. 
Jarze number of small polnts the emanations rosembie 
eis trom a gas-tame escuplng under Biah pressure. 
According to Tesla "they not only resemble but they 
are veritable Names, for Ihey are hot. Certainly They 
'Mro not as hot as 4 fame of gas, but they would bo 
80 If the fregueney and potential would be suđclentiy 
kighe" 

If the fregnency and potential is further increased, 
the discharge wili pasa through seem inches of solid 
glass. Orđinarliy glass is an Insulator of electricity, 
And yet in this case the streame low (hrough It ap. 
parently with the greatest freedom. "The flow of Rumin- 
0us energy has a tendency 1o stream out and to be di 
sipated to such an extent that when the brush is pro. 
duced at ihe positive electrode no disruptive disehargos 
III occur, even though the hund or any eonduetng 
object Is held within the strenm, and what Is even 
more slngular,ihe lumlnous stream 16 not at ali easily 
dellected from" 118 path by the approneh of u conduct 
ing body. 

Under these remarkuble conditlons the eneray losos 
its property of producing sensation when i comes in 
contact with or passes through the kuman body, and 
A person may now be connected with the source of high. 
potential and higl-freguenoy currents and be compiete. 
Jy charged, ihoush he will feel nothing; that he is a 
portion_ ot an oselilator, however, can be readily de 
dermined, tor if a vacuum tube Is brought nenr any 
pari of his body it will glow due to the electric waven 
smanating from him, "To Hlustrate how absolutely 
dovoid the sensory nerves are to these current, u 


and potential necesmary to pro- 


ELEOTRIO TESTS 
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JaxvaRY 27, 1906. 
acuum tube may be held in the mouth, and a current 
passed through the lamp lists it and then continues 
on li course, passlng through the membranes of the 
mouth, which are perhaps the most sensltive of any 
dn the body, set no sensation whatever is experienced. 
A haltđozen meandescent lamps may be Hghied vi 
current passing (hrough the body and no sensatlon is 
felt although instant death would result were the rate 
ot oselilation ređuceg within certain, lima. 

'To show ihe impeđance a copper bar 0 large dlam 
eter alfers to a higlefregaency curremi, an Incandes 


End Vivws of Prof. Bells Tetruhedral Ki 
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method in therapčutie pracilce. Heat, Ughi, and eleo 
(ricity when properiy applied have accomplisked sur. 
prising resulis. —WIlh ihe apparatus shown not only 
e Various remeđial manipulations of elee- 
Jablo, VUt GuFront Is also supplled sultablo 
for producing the X-ray, uliravlolet gh, eto, 
THE AERO GOLUB OF AMERICA" EXNIHIT OP AERO. 
NAUTICAL APPARATUS. 
A most interostinz oxbibit, in connection with ie 
Sisth Annusl Automoblle Show held recently In the 


Wike ibio ie the oomter: 


le kose te letke Arnot tv nartuoe seraplana tle a 


eto we VAM OSMSE 


INTERESTING EXKIRITS AT THE AERO CLURS EXHIRITION, 


cent lamp ds shortcireuited across the former and the 
ourrent bx thus given (he oholce of two pathe, an ap- 
purenily easy one of small ohmie reslslance and high 
impedanee through ihe copper rod, or a scemingly more 
dlfkeult one ot large obmie reslstance and low im. 
pedance through the lamp. While an orđišary cur. 
dinary current traverses the Iatler path. 

The practical applicatlon of these dlacharges la found 
in rađiotherapy. Their use is being estended more 
and more, and by many it is considered a rational 
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bined box kite and aeroplane. Myer's electrical torpego, 
and Kimnalrs helocoptere. The original Hargrave 
box kite Was also shovn, us well as numerous modele 
designed iy Herring and Chanute. Besides these very 
complete exhibita of apparatus, the walla of The room 
were covered with a large collection of photographs 
stowing the mackines of other Invemtors, such as 
Whitehead, Berliner, and Santos-Dumont; kad other 
photographs showing mirships and balon in Migbi, 
together with bird'seye vlews taken from. the same. 
In another room elnematograph exhibitions were given 


Ka rare Om 


MHerring's Dome Kite of 1896. 


"ot inclinaskov:—1tx Min pvers ako le 


One of the Original Lillenthal Gliding Maehines with Whleh He Made 
Hundrođe of Sucvesstul Flights. 


(Tin macbine has u smddet, sebe iz slon in de leo of Lanele'a mzolrome. Lilenkal omoredel u 
do tan AG U ANE DD 


Goth Regiment Armory, was that mađe by the newiy- 
forme Aero Club of Amerlew. This exbibli was (ho 
most complete of its kind uver helil in any part of the 
World, for all types of fying machinea, balloona, and 
mirskips were represented. In the same room with 
Santos Dumont's No. 9 alrship was 10 be seen one of 
the original gliding machines ot Herr Otto Lilienthal, 
as well,as the gasoline and stem-propelled aerodrome 
of Prof. Langley and the motordriven neroplane mod- 
els ot Herzine anć Hargrave. Other apparatus shown 
consisted of Prof. Bolls tetrahedral kite, Ludlow's com- 


twice ovory day, The vlows shown consistod of motion 
pletures of the Vanderbilt automobile race, the Mount. 
Washington Mill elimb, balloon ascenstone, and oxpori 
ments in raising acroplanes when towing thom by 
mana of A motor bos. In showcases placed in the 
exhihiton hali were seen primitivo modelu ot fylng 
machines trom the Putent OBice at Washington, Mght 
Motors and other appliances for seronautical work, 1o- 
seiher with a collection of books bearing. on the sub- 
joct. Among the ozhibite of apparatas of historio in- 
torost woro the large wood propellors which Mr. Her- 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR. OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREGUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uncle Sam's far-Hung airmail 
system now begins its 2Ist year 
and this is the little-known 
story of Earle Ovington, who 
piloted the first mail plane 6 
in 1911, and is still Flying PR SET jačina 
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By ISRAEL KLEIN 
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Earle Ovington and his wife Adelaide 


THREE LECTUR: 


The TReality of the Unseen," 


DR. FREDERICE FINO) STRONG 


Friday Evenings. January_ith, 18th, and 25, 1902, 


ANNOUNCEMENT. 


Physics of Electricity, X-Ray Therapy, 
Electrical Physiology; X-Ray Technigue, 
Galvanic Electricity; Skiagraphy, 
'Faradic. Electricity, 'Radium Therapy, 
Sinusoidal Electricity, Finsen Light. Therapy, 
Static. Electricity, Ultra Violet Light Therapy, 
High Fregueney Currents, Iocandescent Light Therapy, 
Mechanical Vibration, Thermo-Therapy; 
Solar Therapy. Inđuction Coils. "MW 
ed ro ei 
/£ thebeginning of the present year the Boston Post- Graduate School of Electro; Ke geie aa 
Meetaaico.Eherapeutice and the Boston Post-Građuste School of Physical 
SK aetapentics united under the name of the BOSTON PoST-GRADUATIE SCHOOL. mner very 
op ELBCTRO-THRRAPRUTICS. (kow_they a} 
"KM School, as now organized, oilers 10 graduates in medicine thorough and 
somprehensive didactic aud clinical instractionin the various departments of Flectro- 
Some apentica under the careful diteotion of competent instructors. 
peur will cover a period of one month, and will include the above men- 
tloned departments, and such alljed subjects as seem appropriate and helpful to 
those pursuing it. 
1 idares a sort 10 
ds opencd during wl 
(ae a few supplete 
Yana ezpressed. hit 
} gratitod that this o 
S vos given b; 


TIH proof of the r=ltilise of Materislization, Telepatby and 
Elaivoyaoce. The Pa jag and_the relative 


unreality of the Objective. = do and the il 


— methods. 
STihe leetures will be illustrated 
some of which have never before beci 
the laboratory. 


itliant experiments, 
emonstrated outside 


(The course will be given twice duri ensuih 
(Pike sna place to te ammonnect 
Kor further information apply to 


MRS. L. JENNIR |VILLER, 
Lodge Room, 320 runtiugton Chambers, 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER 


Electricity and Life 


GIENTTIFIC progress during the past 
three decadeš hax perhaps surpast 
that of All precedina. ages; but we 
are stil in "the. kindergarten class 
When we compare What is known 

pih that which is" still to" be discovered. 

tically the same as to sije 

cover, implying_ that the 

fruthi'or fact was there ali 

the time but was hidden, 

covered, oceluded, or oc. 

Cult; and ie it not a (act 

that many of the. eleciri- 

cal discoverics of to-day 

Svoulkd have been regarded 

3 supernatural ot orculi 

by the scientista of a few 

generatiams ago? Of 

Course there is nothing su- 

pernatural in the Strici 

Sense of the term. but 

many things. remalh oc 

Ci, altho science. 13 dašty 

uncovering new and hith= 

erto" undreamed-of mar. 

SA, 

hore exist grcat Cose 

mic Forces of. which we 

SHE know but little. Grav- 

ikation is one of these; We 

know. something. of, is 

Tats and the resultć of is 

action, but nothing what 

Spor of its real natu 

Flectricity is another; of 

this we know. somewhat 

more; andwe now. recog. 

nize it in a, variety. of 

forms, as light, heat, 

chemical actio, mane 

tam te Bat a Ira, nature de st a 

|ćep_mystery. Life-force or vital energy 

ds another great Cosmic Principle; thru 15 

action decirons are formed into atome, 

aloms into molecules, molecules into crys- 
tal; and chemical compounds, and (hese 
dato the bodies of planis, animals and of 
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serial High Freguency Ci 


gan. We bave no name for this force, but 
100 etiou the. grest Cosmje Sake" 

U iluđon does on: An India they call 
K eiert name—Prana. , Here in ho 

bdaču we have not Jel oticaliy recog. 


By FREDERICK FINGH STRONG, M.D. 


mized this force; it is gvite unorthodox to 
cven suggest that it existe—simply because 
we have not been able to measure and re- 
gord_jt by our still comparatively crude 
laboratory' instruments. 

A few yars ago, when almojt every sci- 


ae 
SUS PGP 
As clectricity has been the great field for' 
ASA S EaNEJi 


pljed to the trcatm 
Ebem that certain types of allernating cur- 
zents ot high fregucncy and voltage great- 
I facilitate the distribution o£ this vital 
principle. (Nerve-force, Prana, or whatev- 
Br svu choose to call it), and this explains 
the action of one of the most valuable of 
recent medical discoveries. ; 

in 1894, Dr. Nikola Tesla described in a 
magazine article the remarkahle effects up- 
on Rimseli and his assistants resulting from 
their exposure lo the action of alternat- 
ing currents of exceedingly high-voltage 
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lectro=therapeutica, Tufta Međical School, Boston 
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Was the Arst clinical work 
Ver done with the Tesla 
Current, altho, d'Arsotval 
dn Paris Was then onperi- 
menting "with bis. rela- 
Tively. doyy Yolage car. 
Trent, produced from SO00. 
Gpele. 'altemators. Later, 
Rpostoli,_ Denoyes, = and 
others. žeportcd. rema 
ble results from the cur 
Tenis induced in the bodies 
of patient placed inside 
A ikoge solenoida or ire 
Eoia' timu which higa te 
gueney currents were pase. 
ug. The cifects obtained 
Nero increase ot ken 
ppetite and wclzht, imdac 
tn. of. natural. restfal 
Sleep, and imercase in tim 
sue combustiou. and elim 
Tarly in 1895 the author 
devised the first Vacuuo elecirodeg dor ap- 
pitaj Tesla eurrems 10 Ni patlen dz 
jag thousand ol Dhjsicians are using this 
device, olten. miscalling. it the Violet-ray 
Treatment. This ie of course a misnonjer 
ike vlolet light in the tube havinz nothing 
Witalever to do with the healing effect pro 


duced by the transmitted electrical oscilla= 
tions. 
(Conlinued on page 831. 
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A dozen iears from no, if Čhinga po right, eminent oceultista hope Lo split the 
tom and discover the function of cerlain oclaves of vibration ikich have not 
wet been classified. Prof. Frederick Finch Strong, assisted by his wife, at the 
Theceophical Concention now in semion at Park Avenue Hotel, made some 
ezperiments with a million-rolt, high-fregueney coil to prove the existence of 
zibrations hich are not seen as light, keard ua sound or felt as heat. The 
Professor studied hypnotism. under Gharcat and Krafft-Ebbing, and his in- 
vestigatlons ore largely in the super-physical world. He was gemerouslu ap- 
'plauded by the assembled theosophists when he flashed forty odd octaves of 
, vibrationa, of which, he said, our tenses tell us nothing. 
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other upis 
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GE. vibration ot 
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u high = vel 

uže SMlgibration., Man 

NONE zeoaveg Wo vors i 

MIS simout Kesungiy i feelin 


PE ONE eta ie 
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ki Na einii za 
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Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer., 


"Pe second Jeeture of the serlem by 
Dr. Frederick Finch Strong was siven 
in O04. Fellows' Hall last night. The 
mala ldea. of the second leeture was 
a prova the existence of Ufe beyond 
our knoyvledge. Abtunl proof of SPIrita 
(pili bo" mo clenriy deBneđ im the nosi 
Pitino. JE saa. declured. by, Dr. inch, 
tiat sven the most skeptical will bo 
Senvinced. 
Tmptebslona. o£. the apirit world, ho 
said. can bo obtained now with the 
GE the Roentzen Ray and a fugreseent 
dercen; bat selence, is WOTKIDE OR EB 
Sereen' that wll receive Impresslons 
Sven stronger than IC is at present pos 
Sime to obtaig. Dr. Finch stated thot 
Jentists are now striv- 
stenco of an AStrRI 
made to cormuni- 


MS BEYOND SENSE 


seture by Prof F. F. Strong 
er Auspićes of Theosophićal 
jety. 
S, starilinc and mystityins state 
ere mađe by Dr Frederick 
tronx of Tufts collezo last 
); ihe second of his series of 
on "The realms beyond the 
Bnder the auspices ot the 
Čujcat sdožtx_ of Sprinsfleld. 
1 ee Rug, ovenina. WaS 
ieWaonco ta, iho unspem.! 
il. th OBitra-vlolet. 
say Sive, shown, Ta Jaboratory_ proot 
TE ing Tecturer's theoP)v ot the ezist- 
turces and malter beyond 


here s a Djnans of comnpć 
Sar mete abuix. Sr. William. 
Oliver Lođigo were 

jentijie. who belivedi 
pekomena. "There 

jen ini" Mfenth = declared 
Eau wo iznow it 13. 

o) a soul from its 


ta Dve the thira ot 
night in OBA Febow'| 
spenk op "The sct- 
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PROBING REALM=\Dr. Strong 's Million- Volt 


OF THE UNSEEN) 


Dr, F. F. Strong of Tufts to; 
Leeture on Powerful 
Invisible Forci 


Dr, Frederlek_—Pinch 
elzht. years Jecturer on slectro-theru 
pedtioa at Tate Medical College, Ros- 
Ten. will give n. series of three imusual 
Jeetures on elečtricity 1a Oda IFellows' 
Hall. Pynehon Street, next 'Phureday, 
Friday and Saturdny evenings. 

Dr. Strong is recognized 
the Ieading electrical authorities of the | 
pountry, and his oxperim 
fag foluvred wilh ksen inte: 

'entilic men, 28 Well as by 

Ig whom. the subject of else 

Always an absorbine one. Dr. Strong 
falige the Rev. OC. Strong, vos 
resident oc Wolis College. Fis"moth- 
Preaa a sister ot Francis Miles Finch, 
The author of tne famous Civil War 
Poem, "The Bluo and the Gray 
Strong was a student ot 

Boston University and the 

of. Berlin. 

— Pis Tatest elect 
mz bis mili 
bm 

"Tho Arst Iecture, 
in" the, Upseen" 

1 which preseut-day 
lence has carried. hun 

ma besond, the ćenses. 
Zelonce kas suooeeđed i 
Žhe Weld force we know as ei 
AnA Mmakins it the pervant of man, 
Sllkonsh -veryone has grown so ačcus- 
Some to dt ibat Ute would seem. 
Gueer without its đally use, yet no- 
Body knows wbat electricity realiy is, | 
Jehere J€ comes from, nor where il | 
oca. 

DE. Stronz. in this initial Tecture; 
sili sto. By electrical experimenta 
The existence of 45 octaves ot Vibra 
Živać bevond the reach of our normsl 
optie norves. and ot which our semacs 
Tecord abrolutely nothine- In this I 
faze he will. use, the mliion-Volt high 
Zreauenov call, one of the largest over 
shown on the leetura plattorm., The 
Snormous disčharge Droduceđ, 22 | 
Shona by te picture, 18 Prilliant and | 
Tneembleč_a. gleanije electrical; tree. 

Friday evenipa Dr. Strong SIN tel 
ot" "Tate sna. Intelligence in, the Uno 
Mie in realms peyond our normal sight | 
Gr henring, the next step is to show | 
the existence of intalligence behind | 
ikat life. sinca tvhere life is, there in | 
Zelhigenca must. pracede Lhe lif%. Men 
BE aclonce have for veaše been mvonti- | 
Eetine (Be subjesta ot vibration, finaliy 
Sraching the coneluslon that different 
planos St consciowmesa correspond to 
Alwerins zates of vibration. Under 
Gukatle conaltiona this theory may bo 
EaMly proven 1o be facl Dr. Strong 
SWilI Zhowhy sleciriciry Just how mat 
Jer upa force, which Are 160 subilo 
Sibratine too rapičiy for the physical 
Šenses to gravp. can be renđerej per- 
Keptible by lavoratory means. Beau. 
ŠU. experimoma with utra-vlolet 
Tassowili be shovm, also the melhol 
I which science Bua made the human 
ala. visible. 

Salona Puslng, Mlareh 31. (ho got 
WWIll be "The Science of the New 
ZU gore DE. Strong will. lagunu 
AhE process long known to occultistea, 


one ot 


(now Ji bezinning tg be accepted 33 
|zelanilstj, | vherekt Alrect, dnowjedge 
Dom be dined st bizher Dlanew ot lila, 
Kilipust! development. SE powake exist. 
TE im man organjemo, BoE Jatent I 
(RE average udividuak. These Tau | 
die Bavo Jong. becn recogRjasa, by su. 


Having. proved the existence Of | 


PROF. FREDERICK F STRONG. 
rios_o£ esnerimonta_ thut Sfairly "open 
up og new world. she possiblijtles of 
eis superphysical. world" on, wlleh 
'Bdison. Marconi, Wesla and other 
great sciontiste. have driwn,| will bo 
Prosented by Dr; Strong in a manner 
At once clear und intoroslina, und tim 
ieetara is eonsldered an important 6x- 
Jenson of and an addition to, (lie 
iatest sejenufe knowledge along the 

1inee. These speplacular. oxperimenta 
reveal the Iact URBE just beyond tho 
Vibraliona ot Klght, hešrinx abd. totolu 
Just bovona (he realm ot the visjble, 
audible and tangiile, Me vast Mela 
Hnat man has not bogin Lo. ezplore 
New and rascinating Nelda of (houghić 
ng. speculation opet up.) Tha vomdie 
tona of man'a life, pregešt und fukuri 


(dents ot "gerult chemistry." "The ex- 
istenci 


it EMADJE 'antl. Mipercaneons 
"malo Win ie domonstrarek ie a se 


are suggested with a force and rublomi 
al. interpretatlor that. offer ubi 


eeriptlon al an. 
(ie Jaboratory" 


Coil Discharging Eleciri 


city. 


Dr; Štron 
: Strong Predicts That In- 
tuition Will Replace Pija 
son in Future, 


I) the thirA/lecture of Big sije 10. 


Wollows', Hall, 1ast_nizhi; Dr. Fi 
"S forelold that the ki 
Would ba 
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night was haliođ, in 
Was udjui 


1he audlence. 10, fo 
s Got them 
pooplo of the £ 
A, Would be sh 
| sana. themselves! ben zi 
inbarmonious vibratians, ana 
sg, woula be. aceomplished 
ot atep. ug". tranaformera I 
sin SE, overy. individu 
| "Wanstormers" belng known to madi 
1 selenca. undar ihe name 
\piutary body and the zi 
Srbleh are organa for th 
Janez. slsht_ana lnner hearina—or 
tEdE iprultion. 
PrAjcehol and tobaveo, said Dr. Stro 
zlana 
E Uhose who sre enđenvoring to de | 
alo Aheso bodies, the rsunito Woulil 
Ječlona.  produsine, cerebro spinal} 
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(ie salemotina lo dovelop U 
(tt in sl lov, only. svih. 
zeloneikit of skasactor I, tune with 
dozejonatat ir ie mafe 10. force ona 
Pauk pozE s£ Uisosobhy, Dr. StONE 
Srbe PaPOn. sedor to mmalie. 1ite, more 
Kai do bo at gorvice o 
kom 'evening Dr. Btrong will con- 
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KOE una. nisosgpbio, Stoke 
Meke path 9. evo 
SDA Siinkta bolova. 
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Dr Strong Predičtg Fuzuž 
tifie Developments in 
deal Zecturo 
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pis though 

prophecy was mat 

inch Strong ot 

Jege, Boston, in UN thira 

(pt Ieeturen under the suspici 
saeloty in Oda 


eh elestrico! aparata dr 
Tag uno acistenco of et 

duge matter, Dr Bi 
1a. use. trašninj ot. 


IO pr. Frederick Finch. Strong, for 
Pooljelent svare tecturer on slectricity at 
Joston, is cOmiBE to. 
'svening to speak on 
£_tho New Age)" 

is been giving a most 
obreo Of leetures_— in 
(he past west in Od Fel- 
\d brine to FHolyoke the 

(on vost hish  fregueni 
'bad in Springneld and 


ezpofimlenta and demonstra- 

be given and Holyoke stud- 

y 1ok forward to = treat in 

(Bai future whleh will be given Mon- 

S eyening in the Fish school. The 
jelume is freo to sl. 
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Trije feetore will be of undcubied in- 
Megest zo šum . nshoot studente and 
Mileni experta as well. Dr; SLOM 
"op this subject und 
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'glvlng in Sprinatold 
may look fore 

AM with. untlole 
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THE SCIENCE OF 
_THE NEW AGE" 


'veđerlok Finch' Strong, leotuver 


jn. elcetricity at Tufts Međlcal. school, 
lisoston. will iecture at Geeenačre ot 


plday evenitig, August 2, the subjeet|;, 
"- lence H the New Age. 
6 WAI isti 


NnAuKubALe revo 
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this ig already uppar- 

=. onangoidetutude. o£. etil 
title men, čbwards the det; 

ce thingeof ute anixt 18 not tog much 

10 say tjpt the resulix of modesn Tab) 

oratory upesenroh. Hage Infused_a. nu 

A piričojstity, jaro ti mehesto at 

—yalic ibalm ok. plijaleal Belong 
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dumansgk_truths of rstigion, WOoSde 
Ka je zet nere| 


|ninds out of the renl of "dead" malter 
A of over-living, evet-no 


Volt" higu. fseguency old 
one of the largest ever shown on (be) 
lecture platform It gives a radinitE. 

ke disebarze ot slectrio tame li 
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TheRealmsBeyond the Senses KRAJEVA PETE 


Che Areality uf the WUuseeu 


A SERIES OF THREE LECTURES BY 


Dr. Frederick Finch Strong 


LEGCTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


jH 
Monday, Wednesday and Friday Sat derehani 
Evenings "ka 
October 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


Pa 
95 Lafayette Avenue, Brooklyn | pro se (noise 
sral. purpose of Dr. Strong) SW ESK su. Visration. 
cience of today will be { 

pilliant at 


Katie rit 
toinoa (Srouna SPECIAL 
(Ranh Se eo 


Arrangements have been made for a series of Lectures om 


"The Reality of the Unseen,"" 
By DR. FREDERICK FINCH STRONG, 


(Leeturer ou Electricity, Tufts Medical School.) 


"The Course will consist of three leetures given obe 3eek 
apart. X, 
Lectvan I The Nature and Limitations of Sense Pere 
ception. = The nature of matter, and experimental demionstraci 
tion of substance beyond human perception. The humani 
aura made visible by scientific means. 


Lmcruke IL 'Phe Vibratory Nature of all Phenomenaj 
Harmony and discord. Piteh and wave length.  Tavisible 
forces made visible by experiment, 
Lacruke III. The Common Origin of Mater and Force; 
Universal Mind. = Life in the Rock and in the Bther, += 
tific proof of the possibility of Materialization, Telepathy and OG 
Claitvoyanće, The permanence of the Ego and thezrelative JE 
unreality of the Objective. a Ej 
The leetures will be illustrated by brilljant experiments,, 
some of which have never before been demonstrated outside 
the laboratory. 
'The course will be given twice during the ensuing yeor; 
(Time and place to be announced later, 
For further information apply to 
MRS, L. JENNTE MILLER, 
Lodge Room, 320 Huntington Chambers. 
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POWER TRANSMISSION 


Dr. Strong. Makes 


times a second, 


'e Various 
'al plane c0) 


supply 
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for future car) 


Who Lectures at Lindell A series of three lectures by_—_—\{\0 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
X Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7, 8, 9, 
8:15 p, m. 

With brilliant eleetrical experiments 
|Dr. Strong will prove that just beyond ||, 

the realm of sight, hearing and touch, | 
O | just beyond the visible, audible, tan- | 
gible, lies a wonderful world that sci- 
ence is fust beginning to explore. He 
will show how science has demonstrat- 


Dr. Strong holds degrees from! 
leading 


morro 
\ceptioj 


Dr. Strong's million- 
giving a tree-like fla 


Volt coil in action 


Invisible! Is Visualized 


Ethereal Magnetic Waves F rom Hilmeti Body 

WRSD Publisned Photograph ((izclusive to the "Bwaminer") of tho 

Invisible Emanations From Human Body, Discovi red du Dr= 
inch Strong, Which He Saus Are the Hitherto Unknown  Magnet 
WorceslEmployed in Healing. This Photograph Was Taken du Proefssor || 
WiBćott Lewis of Dr. Strong's Hands by Means of the "Violet Ray. 
Vaouum Electrođe—Which Was Dr. Strong's Invention and Is Used dU the || 
Wntire' Medical Fraternity for Healing Purposes Throughout the World. 


TmT' 
eVI ening lecture || 
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Astral Bodies 


By this appa 
on four occasiorj 
ize to members 
were neither 
dents of the od 
spirit, bodies 
identified as fr 
One of these 
dier who was 


sthree months al 


member of th 
in which he ap} 


(ture, and was ii 


bers. of the aug 
lute skeptics 
any such phe 
these occasior 
seek to prod| 
thoush each 


in super-gased 


12,000 years 
these oceult) 
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eh Strong, 
' Matter in the 


/) 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


'WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
DR. FREDERICK FINCH STRONG 
Lecturer for the Theosophical Society 
"THE PSYCHOLOGY OF LAZINESS" 
principle of Inertia, from the standpoint 
'sics and of occultism—with experiments. 
KOAORJIINE (rare dia a +i 
7701 PRIM May Reyveal New Human Forces. 
;'' | The Krotona experiments give rise 
"to the hope that a teehrigue, whereby 
_BUH| new forces and kinds of. matter may; 
be revealed and even the spirts of 
the departed communicated with, will 


Ka=_—_— 
'. be perfected. M 
"| { A 'sort ot transformer process for 
the dull senses is being worked out in 


NL ( the hope of proving by means of ac- 
a PINAN | |! tuaf communication with the dead 
" the theory held concerning the con- 


( tinuity of life after death. 
; SREDNJA Dr. Strong lectured "yesterđay on 
With Transform the subject, "Direct Communication 
A y 'With the Dead by Wireless Methodđs: 
Bei ing 'Worked A Scientific Possibility of the Fu- 
Mysteries. , ture." W. Scott Lewis, registrar of 
KS Krotona Institute and secretary of ({J 
ad the Bureau of Seience, has worked on 
many of these experiments. A 
 ćommunicatioll = What Lights Do We Not See? 
Hurope atilše"pres'. One experiment which leads to the 
'kable state- belief that any number of things may 
Sk PFinceh be camouflaged under a kind of color 
nstitute of.which makes it-imposstble for the 
yesterday. | eye to detect is with ultra-violet rays. 
n made there, Rare minerals, which respond to cer- 
nstrating the tain wave lengths, take up and trans- 
further extend- form them so that they become vis. 
plish this 


Jolie 

'his presents the guestion: "How {| 

many kinds or.light are there that|. 

the. human eye does not register—|) 
Oses beneath the surfaces at|"| 


plind? 


' BC Mr 
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(2 "The value of. olalerarant 
= Z.= s tor purgonom ot dlugnanio roze 
ededjek inch Stroog. Subject: "The Believers_ in. Theosophy Plan {22 " 


= { Sanitarium for Study of 


JEY, 1919. a 
| Etheric Problems (he sereen for. the sboving. 
di stherić donblo snovi ba ja un zi 8e) 
MH ; ) the phyniolana. = Tho. :) 
blic Serbices NG Beknonaćrote th agtani jnvention la much aa 4o make, 
ot tnan'u otheric double and to eine nblo for any phyalelan to uu U 
(ma mariturE de Tamoscen. Jloh u sanitarlum for the metaghiysleaj Absolutely doea not dopena ua) 
Toekkikovij biran (ilaznosie and treatment ot disease la ftner vislon of te uperalog 20 
{the task which Dr. Prederfek. Finoh FINDER OF DISEASE 
(Strong, nažional leoturer of the Kro- ; "The. 
THE TEMPLE tona Institute ot Theogophy; Has un- dOtermi 
derinkea, oesorving to anouneotoeni, Uveo 
(North Vista Dsl Mar Ave., today. 


That every visible body bas ita 
ura, or etherla double, ts the opinlon| 
of Dr. Strong. /It ln concelved as a} 


bo abla 40 demonstrate 112. eztstence | 27, Irkicato" Matra 
m Neyona any guosti teao Boo) 
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the Obvious and Oceult, 
Prof! Frederick P. Strong in a tslk at| 
Blanchard_ Hall last might on "Who 1s 
This Man stated that Eln-| 
atelo_ {s_the force'that {s to synthesize 
the obvious amd the oceult, the pliysleni 
aod the metaphysical, snd is laylng the 
fonndatlon for revelations that the world 


has been walting for. U 
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{By FLORENCE PIERCE REED 
| The local pot-pourri of scientists, 
mathematicians and  philosophers 
| who are studying life in the light of 
recently propounded "Theory of Rel- 
Jativity" and have had'their school 
work on "time,"  "spaće,"  "force;" 
("matter," "geometry" and "physics" 
Yrnocked to philosophical smithereens, 
(will hear. a lecture by. Frederick 
| Fineh Strong, philospher, dealing 
with Einstein, tounder, next. Friday 
at Blanchard hall. 
Is'This Man Einstein?" will 
Be his topic, and he will discuss at 


of the philoso- 
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|_ By FLORENCE PIERĆE REED '- 
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d'its discoverer or creator, as 
a bird'seye view ' of 
+ Dr. Strong, who per- 
Violet ray, which has been 
eta to thousands, is not 
cal doctor and a' widely 

ity on _orthođox sci 
it is also a leader among oc- 
ntists. He is one of the few 
in the world whose occult 
have been miade be- 
dox scientists in the great 
and have been —uac- 
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the name 


to have thelr thinkise 
are aiding in the pod 
the world by thin) 


of 


which 
light ce 
it them 
'STAKEl 
Like 
thought, 
at-he st 
suffers_{ 
between 
things 
objective 
if ali hu 
out of e: 
Science. 
"space" 
{ proves ti 
{ lute as 
And his 
thoughts 
| scientists 


SGIENTIST IN, 


I 
I 


| TALK TELLS 
| EINSTEIN 


Einstein and hi. a 
(o date and'his theory of relaliy- |" Kegtona 
y sho, be taken in nomenopathic fine prograj 
doses, sugar-coated, accordihg_ to Dr, | afternocn a| 
Frederick Finch Strong, philosopher | erick_Finch 
And sclentist, who gave a lecture on | entitled -H 
Sb. Propounđer 
s. This Man Einstein?" last | Mr. and Mi 
| night in Music-Arts hall. 
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THE ELECTRICAL EXPERIMENTER 


in the This method—employed by the writer for 


)yed b; 
each 


of 
metal electrođe 
of thin nickeled 
s and 134 inches 
e current is dif- 


s—enables us to obtain the wonderful be obtained.  Close examination of 
ug effect of the high-freguency cur- discharge_ will show it 
19 the whole body simultaneously, — electric "brush", 


The Accompanying_Il- 
lustratlions Show Some 
of the Spectacular Elec- 
tric Spark Discharges 
Obtained From the 
High-Freguency  Appa- 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The "Ladder of 
Sparks" in Figs. 3 and 
4, 1s_easily Produced, 
the Tesla Spark Simply 
Jumping the Gap Be- 


on_wires, 


with_the local effects. from the vadi i 
with the local effects. from. the vačkum — distinct, delicate 


purple threads. Upon 


For the past few yi hair-like paths of light count 


: J ars the writer has 1655. millions of ions (electrically-acti 

been in the habit of connecting the Tesla  {Oms), are being ŠHDE (lika nad 
coil with an Auto-coudensation pad (as {2 thf Patient at a speed of over 60,000 
used in the "D'Arsonval" and "Diathermic" = mileg. per second; the treated surface is 
methods). This is formed_of two plates  {Hergforc being submitted to a literal 


bom- 


By careful tuning a beautiful effect may 


to be literally_an 
formed of thousands of 
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jhenomena of High Freguency currente. 
Noe EUscračAL. EXPERIMENTER fOr 
May, 1917, the writer described the con- 
steuction of a Tesla D'Arsonval hish-fre- 
asency outfit made from standard "Wire- 
{es apparatus, consisting of a 34 Or 6 
1W. transtormer with Blast, plate con- 
denser and oscillation transformer, th 
Jatter used as o series inductance to Obtain 
various effects: from the Tesla coil, or as 


H 

"Diathermic" and "Anto-condensation" cur- 
rents so valuable in the treatment of certain 
disease. 

Many excellent results can be obt 
from" hizh-Areguency treatment admii 
ter by; kose svko kaze ide or no komi 
edge 01 medicine, A physician's advice 
should always be obtained before undertak- 
dog the treatment of any serious case, but 
the amater may safely employ mođerate 

ss of Tesla currents, and even mild 

id autocondensation, provided 
uakeš himseli. reasonably. familiar with 
 lementary principles of eleetrothera- 


jed 


former" pupile. have 
actišina. lettrothera. 

lost of them wisely retraln. iron ae na 
ot he sinusoidal, Galvanic and static cine 
more to the tela ui 


therajenih 
may salely 
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= vat Tufts Medical School, Boston. 
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tiaEt OgalA Ca in Fuli AGtvity. 


condenser, one section of 005 microfarad. 
two sections of OL m.f., each in series will 


ballis and dises are. 
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Inductonce C S vali 
solenoid), sb" tuzog $i6. 12 bare oo 
'ire, wobnd ačound a wooden cage S" ih 
dlanteter, 74% Better 
s park 90P;--Adjustable_ series gap, made 
$3 shown in the diagram, Flg. 1. The 
ing surfaces are of copper, turned in annu- 
Sr concentric grooves as described in a 
previous article: "Copper yashers of 347 
PRE Loke 
"The further construction and 
ratom" ot the gap is indicated ia the 
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effect upon a 


freguenc 
Gear AN I 


Fritants and must. be. 
se knowledze and 


| szinita alir oh 
getoe sad. solar-plekus. = IE is 
ie dit 10 Ike surface ot ie body 
jess Ef clothing. The iz 
im electrode is 
Pa and ga (zo 2)) GEJE Dow ajpantoro za 0 pari 
"The" patient Sita on a Folding Čondenser Pad Placag in us ČRaK. 
in one treatment 'by the sbove technigue, ing up the patienćs arms. In all regular 
'using'the vacuum electrode over the nose  therapeutic high freguency outita, a hot. 
Wwire milliamperemeter !s placed bečvcen tim 
patient and the machine. "This is not neces. 
Sary in connection with the above deseribec 
apparatus, as it only delivers 4 maximum 
oE WOO milli-amperčs to the patlent-ar 
zmonnt ell wihin the limits of safe 
dn chronic cases antocondensation should 
cn daily. in twenty minute treatments 
his treatment should never be given ime 
diately after cating, or in casts of Bright; 
Discaze," or in organic heart trouble, fk 
i; fregoency, treatment are oi great vala 
Serijski el sven in these condičiona. but ey shoule 
de slovi alvaja Be applied only by a. skilled specialist. 
"In" infammation following aeute. infee 
tion, as in acute bronchitis, iaciplent 


iathermy. 
method the patient sits upon the pad as for 


Pija 4 and 6. Gondenser 
ing. Auto:Čondensation. Treatment and 
'AUxillary. Tin Electrodi 


and the thin slender vacuum electrode in 


the nasal cavity. 

In treatin in diseases, such as eezema 
and acne, where we wish to avail ourselves 
of_the antiseptic and tonic effects of the 
"efluve," we connect the effluve electrode in 
Place of the vacuum electrode, close the 
dises and gradualiy approach the bell of the 
electrode to the patient until a full, blue 
Violet effluve plays upon the surface to be 
treated (see Fig. 3). To obtain the best 
efiluve effects several turns of the tuning 
coil should be used in series with the Tesla. 
Primary (see article in May issue). The 
Sflitve is =lso valuable asa general tonic in 

iggish conditions of the digestive syste 
also in. nervous depression and Fanctionai 

lervous disease. = 

For the relici of abnormal arterial ten- 

Sand in the 
s well as in 


'autocondensation, but instead of the meta. 
handle we employ one of the plateg ok 
block tin; this is applied in dose contac' 
with the skin over the affected area, COv- 
ered with a folded towel and held in place 
by the patient; a sensation of deep penetrat. 
ing heat is felt, and relief from the pair 
and congestion follows. This is one of the 
most valuable methods in electrotherapeu- 
tics ere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but, that nine-tenths of 
the cases of acute local infectious disease 
could be aborted. This is also of grez. 
value in the treatment of asthma. 
Statistics show that one-seventh of all 
recorded deathe. are due to, Pulmonary 
'Tuberenlosis = ("Consumption,") ; — proper 
srčatnene lm she home" Bizh. ireguenog 
Gurrents would. greatly increase the, per. 
Centage of recoverics from this dread_dis- 
case. Dr. Howard. Van Renssellacr of th 
Albany. Fuberčulosis. Flospital Bas reporteć 
80% of caros by kish dretuencv, treatment, 
Sad aa SEE piher percentage is. raporitd 
by Dr. Alfred Geyser of New York, The 
Writer feels that this subject is of sufficient. 
importance to be treated in a separate ar- 
do ubih vili appcar in next month. 
Etasčncat EXPERIMENTER under the 
=The Home Treatment of Tubet 
with High-freguency Currentg. 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened for Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
Light_is 
and. true 


colors. Physically 
octave of electro- 


\'sciousnezs of the man himself. 
Whatever we may 


these. Nor is he 
any or all of the states of color- 
tonsciousness which we call light 
—he experiences these, The Im- 
mortal Spectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MANI 

The language of light is seven- 
foli—the speetral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
sciousness by means of an oecular 
ewriter having but three keys. 
generally accepted "Young- 
Helmholtz" theory of vision postu- 
lates three end-organs or antenna 
nerve unit. These correspond to Orange, 
iolet, Simultaneous excitation of all three 
light in consciousness. Excitation of Orange 
give subjeetive Yellow, Orange and Violet give 

Green and Violet induce the Blue sensation- 
e hus reduced all ponderable matter to units 
ra Proton and the me se pred 
mit of negative charge, groups of moving elec- 
all es of electrical currents. The 
e state only in the form of the 
These two are the primitive building 
Material universe. According to the gen- 
Bohr Theory" the atoms of all the chem- 
are miniature solar-systems, each atom con. 
or more protons as central suns around 
various numbers of Spoj a 'electrons in 
te aa of gase 7, hod elec- 
'eurrents) cause some oj le planetary. 
SH grad ) peni ae poena 
e jave been aceurately deter- 
Meplashes" they produce in the Zniversal 
I ether, correspond to the 
, the "Bright Lines" of the spectrum 


really is is still a matter of specu. 
that we can say that while d 
dimenslon, and water aon 


FREDERICK FINCH SrRONG, M. D. 


bon arc is of this class. (The in- 
candescent ends of the carbons, of 
course, giving out a continuous spec- 
trum.) 

3. Bright.line Spectra: Emitted 
from electrified gases in the atomic 
state. These spectra are formed of ehords, or mathe- 
matically related single wave-lengths, About the only 
practical sources of monochromatie light (from single 
wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm., excited by a transformer current of from 
ten to fourteen-thousand volts. By adding metallic mer- 
cury to such a tube the eleetrified gas knocks out mer- 
'eury ions and the tube then emits the familiar bright line 
spectrum of merci similar to that produced by the 
Cooper Hewitt Are, but without the large percentage of 
heat and infra-red rays generated by the latter. 

The writer has devigsed a series of sixteen filters for 
use in connection with these vacuum tubes. The filters 
eonsist of various standard colored gelatine films, such 
as tl used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
'glasses. In this manner it is possible to obtain single- 
'wave monochromatie light in any part of the visible spec- 
trum. ddSlit of the following wavedlengtha has been 
produced: 

1. Red, 7032 A. U. (from Neon), 

2. Orange, 6382-04 A, U. (Neon). 

3. Yellow, 5790-69 (Neon-mercury) or 5876 A. U. 
(from Helium). 

4. Green, 5461 A. U, (Neon-mercury), 

5. Blue, 4348-59 A. U. (Neon-mercury). 

6. Violet, 4047-78 (Neon-1 ). 

To obtain a sufliciently powerful source of light the 
luminous tubing is formed into a close spiral about 157 
long by 8" dinum. nene KU tube length of about 
fifteen feet. Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. s 

In order to obtain and investigate the therapeutic 
effects of monochromatic light the writer has employed 
groups of adjacent lines in different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this up, but these are being studied. These lines 

ive a dominant hue of about 6300 A. 


mises well. 
PiLNJ obtained by 
"NE Iter used in connection 
Sith a Neotmoreury generator. is visible lines are the 
Blue 4359-48 A. U. and the Violet double line 4072300, 
A, U. Spectrograms made at the Phyžica Department oi 
the Univ. of Čalif. of I. A. by, Dr. Ellis show 


BASE ij, Joseph Dubray ne made a series o£ interesting 


Photographie studies with these three ray-groups which 
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Light Radiations and 
Photography 


nder this pompous title, which 
Mag 'presuppose the writing of 
Inany volumes, the writer presents a. 
few of a series of_photographs taken 
recentiy in the cabinet of Dr. Fred- 
erick Finch Strong, of Hollywood, " ') 
Snder well defined speetral radiations. The illustrations 
on the opposite page are more eloguent than any written 
Word and a simple deseription of the conditions under 
SWhich they were taken will prove undoubtedly more in- 
teresting than a long and dry seguence of words with- 
out the aceompaniment of the visual interpretation of 
their meanings. " me 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of ught radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

'The light units used'are either a mercury vapor tube 
or a Neon gas tube of the type illustrated in the engrav- 
ings. 'lhe filters are of gelatine dyed with carefully 
selected dyes and their transmission is determined by 
eareful spectroscopic inspection. 

The two pictures at the top of the page show Dr. 
Strong with his small speetroscope, examining the radia- 
tons emitted by the lights which in these two cases are: 
at the left a blue-violet and at the right a deep red mono- 
'ehromatic radiation, 

"The lights actually shown in the picture were the 
sole illiaminant used in taking the pictures.  Panchro- 
matice plates were used. y 

Note the difference in value of the draped curtain in 
the background which was Of a rather dark blue color. 

'The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 

to. segment bi le on the chart itseif. 

picture at the left in the middle row was taken 


Technical Editor 


with the mercury. vapor tubes and 
the one at the right, in the same row, 
was taken with the'Neon tubes, both 
lights unfiltered. 

"The difference of rendition of the 
color values are so evident that no 
comment is necessary. 

"Lhe illastrations of the bottom row are pictures of 
the same chart taken with lights of the following radi 
tions: 

The picture at the left: Blue-violet and ultra-violet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U,, Violet 4078-47 A. U., Ultra-violet trip- 
let 3680-50 A. U. 

The visual dominant hue of the guality of light used 
in the taking of this picture is at about 4200 A. U. and 
Paja ijaj energy peak is placed at about 4100 
'The middle picture: Photographed through a yellow- 
green filter transmitting radiations corresponding to the 
two lines 5790 and 5461 A. U. with a visual dominant 
hue at 5500 A. U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7063 to 5000 A. U. The dom- 
inant visual hue being at about 6350 A. 

, No comment is necessary to emphasize the selective 
action of the fillers and the response of the photographic 
material to the radiations transmitted by them. 

., The abridged Transaction of the Society of Motion 
Picture 'Engineers by Mr, L. A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatic reproductions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire. 


Monochromatic Light 


By FREDERICK FINCH STRONG 
(Continued from Page 9) 
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induces natural sleep. It has been of especial value as 
an adjuvant in post-operative cases. 

An entirely new field appears to be opened for the 
inyestigation of monochromatic light groups through this 
novel method of generation. 

'The results obtained with the "Blue Ultra-violet" 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 

+, WLight is Life....Both are Electricity." (foot- 
note) + From "Isis Unvcilod," by H. P. Blavatsky; 1877. 
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"Sompbonit 'bealing" 


A new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate perfumes, and 
electrical high-freguency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. ve 

Health and Harmony are terms So freguently associated 
as to be often employed synonymously ; without harmony 
perfect physical and mental health is impossible. 

"The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director).  Suppressi or 
alteration of any one function disturbs the eguilibrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra.! (Ouoted from "Modern Electro-therapeutics," 
py.Do b= F: Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. "It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
clarity and poise of mind and fexibility of the emotions for 
which the ancient Greeks were noted. 


The present age, with its crash and jar,—stress and strain, 
—headache and nerve tension,—is the direct antithesis of the 
"Golden Age" of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals. We £ 

called a "Race of Neurasthenics"; nervous NA) KESIR 
somnia, melancholia, etc., are manifestations of a SETA) 7 
condition resulting from our abnormal methods ot KORE na 
called "Americanitis"). j ge, oiten 


I! c, flowers, cheerful sur: oundings, etc., have long been 
recognized as valuable factors in restoring nervous imali ds 
to health, but the use of harmonically related vibrations NE 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern idea. - It ha 

cently been formulated into a scientific system, the rema 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follows:—For every individual there. is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond; and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, etc., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have. (1st) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which produce har- 


and _(3rđ) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow: 
which act upon the nerves of the sense of srela EC 

Dr. Frederick Finch Strong, lecturer on Electricity gi 
Tufts Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected_a SG 
in which nervous and mental diseases are successfully treated 
by what is known as "Symphonic sensation." Every S 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technigue 
employed is as follows;— 

The patient reclines upon a couch in the centre of a room 

s of which are draped in black; the ceiling is white 
Iluminated indirectly by banks of lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (E); 
Yellow, (F); Green, (G); Blue, (A); Violet, (B)._ This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink_= being introduced between the red and 
orange, and indigo being omitted. The couch upon. which 
the patient reclines is connected with a special electrica! 
high-freguency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to thi 
diatonic scale of the twenty-first octave. These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, etc,) 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soft Igh?, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the "keynote"; it varies with different patients, 
but is always the same for a given individual. Soft music 
is then played in atower octave of the same . Soft adagio 
effects from muted strinss, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the "keynote" 
of the patient in the appropriate octave. = For example, 1f 
the patient is most effectually relaxed and rested by soft blue 
light his "keynote"? will be registered as "A": (blue, in the 
color scale,) (light vibrations are in the 49th octave.—tfrom 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major,—the patient's 
musical taste being consulted in the selection of the composi- 


tion. Musical vibratioris or sound waves ocecupy eleven oc- 
taves and range from 16 to 32,000 vibrations per second. The 
Electrical oscillations are made to vibrate to the "A" of the 
twenty-first octave—the "C" of which is about one million - 
per second. Seven distinctive and delicate perfumes—true 
floral perfumes,—not _coal tar substitutes,—are arranged_in 
flasks connected with a nebulizer and compressed air tank. 
We have no "perfume scale" but by experiment we usually 
find for each patient a particular floral fragrance which -is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance—a mere flower-breath,—is ne 
sary. When this is determined and employed we have the 
patient's consciousness receiving simultaneously or "sym- 
phonically" soothing and restful vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxu- 
rious relaxation and hdrmony is most grateful! to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. In these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A complete eguipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, g 
St, Boston. Dr. Strong will have personal charge of the" 
work and will receive patients for treatment daily except" 
Sundays. AlII treatments by special appointment. The prom- 
inent musicians connected with the University will furnish 
music in special cases. , 


For terms, appointments, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame; 


221 Newber: 


F 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


me 


Dr. Frederick Finch Strong, Lecturer on Electricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. He is well 
known as a pioncer in electricity as applied to human heal- 
ing; especially so in his successful work with what is known 

"high freguency currents," and has perfected something 
dog which the world has been waiting for centuries. 

The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. , 


The high freguency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. — 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad traininge, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY, 


By JuULIVS MokITZEN. 


JARADO: 
ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial. value to bear on the 
eleetrie force, has witnessed also a 
chasing multitude whose greed for 


'AL as it may seem, a cent- 


made everything seem plausilhle—proviđed 
the "genius"? at the helm had the magnetic 
strategy, necessary as well to his own sus- 


tenance and compensation. 'The passing of 
John Worrell Keely, whose recent death 
came as a crushijig blow to those with faith 
strong enough to endow a tuning-fork 
or a harmonica with mechanical powers 
egnal to a Niagara, has removed a char. 
aeter us unigue as he was puzzling. And 
yet in his particular case the offspring of 
his brain did not even attain to the dignity 
of a patent office applicant. = Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its guarter-of-a-century existence. 
Coffers, double-barred_to rational under- 
takings, unlocked instantly at the sound of 
a phraseology. 
beguiling. 
The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 


incomprehensible as it was 


exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inci- 
dents in one of the most remarkable trans 

aetions the world has ever known—econ- 
spire to a lease of notoriety good for many 
days. 

John Worrell truth,_a 
genius. His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-guessing; his command of capital, un- 
limited_at times, with which _ to carry on 
his '"researches''; his letting it remain for 
the grave only to tell the secret he did 
not holh—this, and more, reguired a brain 
guite ont of the ordinary, and eye 
with the cobra's hypnotic charm. Nothing 
demonustrates more conelusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of a dozen well-known 
Philadelphians, his ''vibratory generator"! 
was first exshibited—to the yesterday when 
Keely stood before another great scientific 
gathering_=and_ ''explained'! something 
that was never to be explained. Now. 
with one fell blow the seythe of death 

2 


Kcely was, in 


an 
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has cut down the maker and his model. 
As a result, perhaps; another life went out 
of its earthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and sonl 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he said, shortly after the dearh, that 
he had felt intuitively that when Keely 
died Mrs. Moore would not long survive. 
It matters not_a 
great deal what was 
the agency employed 
by Keely when in 
the act of demo- 
strating his '"hydro- 
pneumatic-pulsating- 
vacue engine, '? Was 
it compressed air, 
hydraulic power or 
electricity? The re- 
cent  exposures of 
trickery on the prem- 
ises point strongly to 
the former conjeet- 
ure, but the proba- 
bility is that the 
act mođus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of ihe Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oe- 
ecupied by the "in- 
ventor'! stirred_up 
matters as its remain- 
ing could never have 
aecomplisheđ, = In 
the safekeeping of a 
friend of Keely's, in 
Boston, the motor's 
future is as obseure 
as if it had never 
been contemplated by its erstwhile maker, 
But the scenes enacted at the vacated work- 
shop; the esposures; the controversics; the 
violent persistency with which the investors 
still eling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the diseovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor— 


TAE TRANSMITTER. 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomfield Moore, came to the 
realization that the memory of his mother 
was linked too celosely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
Vinced lay at the bot- 
tom of the thing. 
Keely's house was 
rented and investiga- 
tions were begun. 
Leading  Philadel- 
phian scientiste as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its incum- 
brance, the sphere 
was lifted out of its 
resting-place, and 
subseguently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, serew-threađed, 
the cavity gave a 
wider diameter the 
farther penetrated. 

Immediately near 
the sphere was found an iron pipe which led 
for a distance of more than fifteen feet into 
the space under the front room. = Here was 
diseovered a pit lined with woođ and cov- 
ered by a trap-door. Fresh ashes gave evi- 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subseguently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

'The next day, still greater results re- 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi- 
ments which had puzzled the world until 
his death. 


psychology at the University of Pennsy. 
vania, and Mr. Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
considđeration. = It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily have accomplished_all_ that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


" ĐISINTEGRATOR," 

When the floor was torn up, the revela- 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been conneeted here 
with the spherical contrivance in the 
ćellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent elcetrical 
engincers in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER FOR MOVING THE 


ERGY OF THE " DISINTEGRATED'! WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm anent the new force'? brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

Atihe Fifth Avenue Hotel, New York 
city, a meeting was held, presiđed over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors strugeling for a hearing. The 
meeting was composed of bankers, mer- 
chants, scientists and practical engineers, 


636 THE EXTRAORDINARY STORY OF JOHN WORRELL KEELY. 


and the result was satisfactory, from 
Keely point of v The project gained 
substantial assistance. Money was sub- 
scribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately = expenđed for 
maehinery, or material necessary for the 
construction of his peculiar apparatus. 
In fact, whatever the vagarics of the man. 
however much his ideas may have been 
beyond the limit of _c that 
Keely spent the money which he obtained 
in experimental investigations cannot be" 
denied even by the most strenuous of his 
opponents at that time Small 
eonsolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
incomprehensible language which he em- 
ployed.— At any rate, after being launched, 
the motor projcet soon found itself in deep 
water. Funds began to get low_ and bank- 
ruptey 
followed. 
Lueckil 
a friend 
now ap- 
peared on 
(he scene. 
From one 
time to 
another, 
Keely's 
patron- 
Mr 


ew. 


Amon sense, 


or now. 


GLASS CONTAT WE 


Ur OR DOWN BY STRIKIN 


T WHICH KEELV CLAIMED COULD HE MOVED 
THE ZITHER STRINGS 


Bloomfiela Moore, who was left the execu- 
trix of her husband's will, advanced the 
'"tinventor'? large sums out of the fortune 
aceruing to her from the estate. Now sand 
then a halt was called, to be sure. but the 
persuasiveness of the ''inventor'! would 
make her rally to his assistance once more, 
and another lease of life would be aecorded 
to the motor, 

A great publie exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certain cligue, skepties were plenty 
and the persistency with which Keely 
would refnse to admit any one into his 
seeret caused a suspiclon—whieh, neverthe- 
less, did not prevent a famous Philadelphia 
physician from advancing_ his individnal 
check for ten thousand dollars, = This wa 
in 1881. — In 1890 the stockholders began 
to grumble, and something had to be done 
to save the ci Keely had just declared 
that he was on the eve of success; that an- 
other step would bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the ć The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv 
ance destined to assist in the revolutioniz- 

s 10. 
ator, !? 


Ise. 


ing of the existing order of things. 
what had been known as the "gene 
and which had been part of a bath-tub, 


where a stream of water, passing. through 
a goose-guill, set the contrivance in motion, 
the more significant name 
of ""liberator 
bestowed on the machine. 
A peculiar feature of the 
'"liberator'? ries of 
tuning-forks, with the vi- 
brations of which Keely 
elaimed to disintegrate nir 
and release an etheric force 
capable of rivaling a cy- 
clone in strength if prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one oe- 
casion, this indiviđual said 
that a pint of water poured 
into a eylindđer seemed to 
work great wonders. = The 
gage showed a pressure 
of more than fifiy thou- 


was now 


Was a s 
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sand pounds to the sguare inch. Great 
ropes were torn apart, irou bars broken in 
two or twisted out of shape. bullets dis- 
through  twelve-inch  planks, 
by a force which could not be determined, 

In the glory of his exuberance, Keely 
now declared that with{one guart of wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and return, would regnire 
just about one gallon of the same, 

It was worth alniost the price of falling 
victim to hear Kceely at the time theorize, 
espostulate where it became necessary, 
and survey his audience with one of those 


charged 


value to the man who had brought the 
"'invention''! into the world. No matter 
how complicated the phrascology, they 
would allow for the possibilities_ in store. 
Keely's excuse for not allowing any one 
into his seeret, was based upon the commer- 
cial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. = Tt surely would not do to 
revenl_u et that might prove its own 
financial defeat, he argueđ, with emphatic 
'ence for his own invention, aud for the 
glory and gain in store for those willing to 
abide their time. 
'The personality of John Worrell_ Keely 
was replete with the charm of heartiness. 


KESLY AND BOARD OF DIR 
superior glances which meant to illustrate 
that he half pitied those who failed to un- 
derstand_ his vocabulary. In one respect 
he was scientifie in his procedure of expla- 
nation, and in other respects he was guite 
the reverse.  Unguestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which mizht stand 
him in good stead. = But when it came to 

vibration, '' "sympathetic egui- 
librinm,'' ""oscillation of the atom,'' 
(ćetheric disintegration,'? and _a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly egual to the occasion. Then it was 
that the friends of the motor showed their 


ORKS OF THE KERLY MOTOM COMPANY. 


His vas the secret of the promoter's art. 
Ile had the insight necessary to the man of 
affnirs, minus that guality of subjection 
which tells it is time to cease before it is 
too late. And when considered in this 
connection, that no one was ever taken ab. 
solutely into his confidence, it still remains 
a mystery how his following continued_al 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after, 

When at work in his laboratory, coatless, 
his grimy hands exhibiting labor's_ hall- 
mark, Keely looked the personification of 
the mastei ftsman, anxious 
from the regions of the attainable 


to wring 
the 
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secrets those regions might contain. But 
when it came to the demonstrating feature, 
the sćance conseguent to such exhibitions 
as once in a while were reguired, then 
eređulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret as an evidence that there 
was no humbug, Keely knew what was best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
parative case, and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that Phila- 
delphia lab- 
oratory_ this 
man built 
theories out of 
metal, and 
turned metal into 
theories which, 
undoubtedly, = bafflei 
his own, charitable 
enough, understanding. 
The nooks and corners of 


disinte; 


come true,  "fetheric ration,?? 

+tguađruple negative harmonics,'? "atomic 

triplets,'" and the like, would have become 

part of the teachings in a new curriculum 

of its kind. But fate decreeđ otherwise. 

'The ''miracle'? produced by the drawing 

of a bow across a string, whereby he 

claimed to harness or release the force of 

air and water, the 'fmiracle'' of controlling 

the elements, ceased to exist when he 
passed away. 

y's education had been limited to a 

degree. A carpenter by choice of trade, 

he had a penchant for mechanics from 

an early age, and it is said by 

those who knew him in 

his youth that his car 

was musical enough 

to have been the 

means of plac- 

ing him in the 

eonđuctor's 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

eurious_mu- 

sical_ charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unigue to the men who 

employ the compass and 

the sguare, to others they 


his workshop could tell of MUSICAL CHART nv WHICH KRELY merely illustrated a trend of 
ELAIMED TO HAVE DISCOVERED u 


hours spent in chasing the EIS 
elusive foree—provided Kcely had been 
his own worst enemy, and attempted 
something which he really expected to at- 
tain. But it is here that the most mo- 
mentous guestion comes to the fore. If he 
really did believe in his own theories, the 
diseoveries which have been made defy 
that proposition. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon- 
struction of the latest dictionary to cover 
his terms and sentences. If his dreams had 


"ETHEKIC 


mind into a domain where 
mortal should not venture, 

Tt should not be forgotten that Keely pre- 
dicted that the flying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed. 
And in the same way he asserted that his 
pneumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—as soon as the motor power he had 
in mind had been produced. 

'The construction of the motor plant was 
nearly all his ewn doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 


PORCE. 


THE EXTRAORDINARY STORY OF JOHN WORRELL KEELY. 639 


Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the incređulous. 
'These steel rods were responsive to the 
touch, and compared to the orđinary 
musical. scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
deseription, but out of the complex mass 
brass tubes and adhesive plates stood 
prominently. This was the shifting reso- 


flow of talk about "finding a neutral 
center,'? and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
done the whole thing. starting up the ma- 
chinery by ''etheric force,'? the exposures 
recently brought. about admit of the sup- 
position that a concesled rubber bulb in 
the floor was the instrument used.  Keely 
might easily have shut off or released his 
compressed air by placing his foot on parts 
of the floor best known to him. 

It might be taken for granted that the 


GUN WITH WHICH 


nator, as Kcely termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinet kinds, 
said Keely, and each of these seven capa- 
ble of infinitesimal division. 

'The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the dram were exceedingly 
rapid and did not fail to impress.  Taken 
in connection with Keely's simultaneous 


ELY EXPERIMENTED AT SANDY HOOK, AND OTHER APPLIANCES. 


element still faithful to the apostle's 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considerable importance, whether bearing 
upon his motor or his indiviđuality. 
Renowned professors of physics have stated 
that they have been convinced for years 
that the method was compressed air. A 
međical journal of high standing, in dis- 
cussing the matter from a psycholog- 
ical point of view, says that rather than 
make out a case anent Keely il were bet- 
ter to follow the psychological develop- 
Continuing, this jour- 


ment of his dupes. 


ht. He was not an 
Ile reaped substantial 
for he ran a joint- 


of a good patent-ri 
honest_ lunatio. 
gain from his secre 
stock company. '? 
'To all intents and purposes this stock 
company is still intact, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposina 
of his certificates for a few dollars, = The 
buyer could find a purpose even in the 
stock_ paper, however, for it went to the 
papering of his house. And now, while 
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nal says that the psychology of most 
inventors usually brings them out too soon 
rather than too late. ""Oriticsand scientists 
who may feel inelined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not act in 
any way like Keely,'' ig the exact language 
Of this medical authority. "Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recall the 
memory of Robert Fulton, through whose 
alertness it became possible to uncarth the 
erpetual-motion fraud_ of Redheffer, the 
impostor who in his time was no le. 
sphinx than Keely. Only, with the di 
to fight. = Ke 
covered. 
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Feb 2, 2007 
Hello 


While doing some family history research | ran across your posting of my 
father's 1916 book "High Freguency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
freguency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and |. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high freguency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC eguipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but | would love to see 
the museum. As a kid | did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father | have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when I get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: I have never seen the first edition so I'm glad to have your efforts. 

I do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which I would like to send to you for your 
museum. Where should | send them? 


Eguipment: I have no clue where Grandfather Curtis got the HF eguipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different freguency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


I don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the eguipment 
suppliers you mention in Mass, could he have been following the trail of the 
eguipment his father had used? 


Contact: The reason I'm not likely to make it to Florida is that | live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when | have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If | don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what | remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
I'II keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all I ever remember, from 
early days til the end. (The earliest picture | remember was probably from 
the 1916 -18 era) 


From what | can see of Ovington's time line | don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what | have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and I have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make it a 
little easier. And I have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


I have a serious gap | need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although | have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high freguency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; not a sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC eguipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC eguipment that he loaned to 
MIT because all they had to teach EE's on was DC eguipment. It is those 10 
years that | need to research and find out just what happened. 


I know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe as a 19 or 20 year old he was involved personally somehow with this 
transition. 


I have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high freguency AC eguipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


I used your suggestion and searched Mass. census records for Prof Houghton; 
lthink I found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, | think the boarding house syndrome kills all 
chances. 


l think that if we could find out who supplied his father's x-Ray eguipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior. 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. I have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day | may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R 8; D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of. 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


I have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, I Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
up to $.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course I'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREAT!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, "High Freguency Apparatus". 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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OUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical "leaks" 
will be developed. There are several good black dyes on 
the market soluble in water or alcohol and any one of these 
may be used with impunity. After the surface of the eylin- 
der is blackened and thoroughly dried, it may be given a 
€e0at of shellac, when it is ready for winding. 

The winding is best done in a screw-cutting lathe as 
the turns are to be evenly spaced 12 to the inch. If the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to turn with the cylinder and to carry a guide 
for the wire as it is wound. The winding is of No. 22 
D.C,C. magnet vire and the first turn is started 1 inch from 
one end of the cylinder, From this point it continues to 
within a like distance of the opposite end. A band of 
X4-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
not completely encirele the eylinder but a gap of 34 inch 
should be left where the ends meet. The winding is to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in cach head of the cylinder and connection 
made from the copper bands to the bushiny 

Wooden discs, 21 inches in diameter, are to be fitted 
to the ends of the secondary cylinder in order to give it a 
finished appearance. Holes are bored through the centers 
of the dises, of course, to permit access to the bushings 
within. 

The secondary cylinder is surmounted by a discharger 
composed of a brass ball mounted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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ge is increased the coronal streamers 
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s reach the other side of the cir. 
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urs, an arc is established and the cur- 
pidly increases until the source or supply 
d or reduced in voltage to a point 


Tesla coil_in 
rvatory will have 
resembling, on a 


lightning during_a 
s like an insulator 


Tesla coil and some may hove 
know more of its exact functioning. 
2 many reguests for information about 
coil. We hope this description will 
these guestions and anticipate a few 
ay have been unosked. A description of 
coil was published in the Griffith 
er 17 years ago, but this issue is now 
print. This article will describe the oper- 
it is today, as some changes have been 

in over 28 years of operation. 
name ''Tesla coil'! is usually applied to 
ed transformers of this type used to pro- 
very high voltage. Actually the correct 
is "Oudin coil'! when one end of the coil 
connected to the ground. A Tesla coil has 
= grounded point in the middle and the spark 
from one end to the other. We have the 
her half of the coil but did not have room 
in the museum to install it. The spork is about 
as long with the complete coil, as tested 

our shops. 

The following description of the opparatus 


is necessary to guide anyone wishing to build 
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be used by you ond an; 
around the eguipment. 
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less power in the drivi 


ing_tronsformer. T} 
Are not as dangerous. ka 


The 120-volt current is fed to the trons 
former as shown in Fig. 1 through a line filter. 
which prevents any feedback of the radio ire. 
guencies produced by the opporatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microforads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 32 inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a cose filled with oil. It is similar to the 
ones you see on power poles to step the volt. 
age down for your home use. This transformer 
steps the voltage up and has a specio!l type ot 
winding, which limits the current when the 
spark gop shorts the high-voltage secondary 
coil. Neon sign transformers, which ore often 
used for Tesla coils, also have a current-limit- 
ing winding, so thot it is sofe to short the 
secondary winding. This part of the opporatui 
is below the floor of the museum ond is not 
visible to our visitors. 
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Fig. 1. Diogram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


portant except that it must be small enough 
or the voltoge from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by 36 of an inch thick. 
The 29 copper plotes between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
gloss plotes were mode 36 of on inch thick 
because the original capacitor had 3/16-inch 
gloss and it was often punctured by the volt- 
age. The primary coil has 534 turns of 34-inch 
by. 3/16-inch_rectongular copper bor. |t is 
necessary to make the primary circuit consist- 
ing of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many om- 
peres flow in this resonant circuit and the ef- 
ficiency would be decreosed if the resistance 


Was not very low. We use No. 1 wire to con- 
nect these units. 


The secondary form is 47. inches high and 
hos a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound with 400 
turns of No. 14 copper wire. It is not necessary 
to make a tapered coil, but it is easier to pre- 
vent corona from the top_turns of the coil if 
the diameter is smoller. The 12-inch ball on 


top is a hollow copper sphere. |t Prevents _ex- 
Cessive corona. from 
and wires, 
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August 17, 1965 


Mr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Mr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustible clips to tune the primary 
circuit. Copper is a soft metal and we used the rolls. 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact circuit used. I would suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


-dlal 


eon Hall 
Associate Director 
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Bill Wysock 
W. Lemon Avenue 


I 
Dear Mr. Wysock: 
Dr. Cleminshaw has asked me to answer your recent letter. 


We are pleased that your photographs have turned out to be satis- 
factory. The books'on Tesla sound ifiteresting. We can translate 
German and possibly some French but not the other languages. 

Mhe calculated capacity of the condenser is 200 micromicrofarads_as 

\ near as we can tell not knowing exactly the dielectric constant o: 
the glass. This could be measured with greater accuracy with instru- 
ments we have at Griffith Observatory but this has not been done, 

Its exact value is not important to us as we vary the turns in the 
primary ceil for resonance. 


We had the two complete secondaries given to us without any primary 
ecoils. We constructed two identical primary coils for the two 
Secondary coils. We had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 
Uethe same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
Uetup the colls both in the basement and upstažrs in the museum. 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Keplace te (secondary in use because of breakdovm in the winding, 
de Stripped the winding but have not had time as yet to rewind it, 


I am enclosing a "Griffith Observer" which describes the "Electrical 


charge in Gases" exhibit. I do not believe an article ha; 
eg on the Jacob's Ladđer exhibit. s been 


Sincerely, 


Levi de 


RESULTS OF OPPERATION WITH 
THE MILLION=VOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum therbetical output 
of this coil, we must use materials of the highest 
guality, the greatest seperation of the individual 
components between eachother, and heavy condđuctors 
in the reasonate circut as many ampers of radio- 
freguency current flow in this circut, With out 
heavy conductors in this circut, resistance will cut 
down greatly on the effinicy of the entire apperatus. 


When the forgoing has been secured and all safety 
reguirements are secured, the operation of the apperatus 
can be commenceđ, A complete description of the operation 
and results of experiments carried out with this coil 


follows herein, "ZA lljoveh— 
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THE FLECTRICAL 
NIZARD OF THE 
MO'TION PICTURES 


u Back in 1934, when 
sound films were still in their 
infancy, Brother Kenneth 
Ken" Stricktaden, member 
of Local 40, Hollywood, 
Calif., was adding to" 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Alrvady known as the 
r"Elcetrical Wizard of the 
Motion Pictures," Ken. 
through his special effects, 
kept audiences sitting on the 
edye of their seats, sending 
chills up their spines, with 
his startling, blood-curdling 
ellects in such films as 
Dracula, Dracula vs Frank= 
enstein, ote. These effects— 
and others—he produced 
through the application ot 
elcetricity and his knowl- 
ge of the principles of 
physics. Ken also produced. 
effects that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and many 
others. Having incorporated 
his most stariling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational lceturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which seemed 
to defy the law of gravity, 
made him a soughi-after 
speaker before the Associa-= 
tion of Physics Teache! 
Born on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his speetacular 
ellects in the blood-hirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sendin; 
up viewers' s; 
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als KENSTRIC \ 
ZE \  853-26TH ST. . 
zala SANTA MONICA 
ST PRE EX 52435 


SPACE AGE \' 
--SCJENCE SHOW_UY 


BEAUTIFUL DISPLAYS HUMOR 
MELODYNE 
MUSIC WITH COLOR 


GRAVITY NEUTRALIZER 
CELESTIAL MECHANICS AT WORK 
MAGNETIC MISSILE LAUNCHER 


HUMAN SATELITE 
THE WORLD'S OLDEST MECHANISM 
MAN'S GREATEST DISCOVERY 
WHEELS WITHIN WHEELS 


OUT OF THIS WORLD 


SPACE AGE MARVELS TESLA'S RESONATOR 


FANTASTIC FUTURISTIC PHENOMENA 'Ć SNC 


slu 


DESIGNED TO PLEASE THE AVERAGE PERSON .._ FUN FOR THE WHO ć 
LE FAMILY IIA 


WJM:Dy Enel. 
ELI Board of Directors; President, J. Howard Edgerton. 


ELECTRICAL LACE 


KENSTRIC 
APPLIES SCIENCE TO 


INTERPRETAINMENT 
SYNTHETIC MUSIC 


SPECIAL ELECTRICAL EFFECTS FOR MOVIES 


KENSTRIC hos provided the "FIREWORKS" for more than 60 ""THRILLER"' type films at the major studios. His 
"IMAGINEERING" apeors in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF OZ, JUST IMAGINE, 
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 


BOOVETS 


WILSKIRE MASONIC LODGE: "o spectocle of electronic ond scientific disploy. Kenstric Selence Show kept the gong awed ond in stitehez 
fer on koun'" SAN DIEGO HLHATTERS: "".rore entertainment..inspiring music with color", U.S, DEPT. of INTERIOR, Shermon |nstituter 
"very much worthwehile.recommend'", SANTA MARIA J.C. "'.demonatration= enthuslastically received..pleose return." LYNWOOD J.H.S. 
"the best progrom me have hod this yeor.'" DOWNEY ROTARY: "over o period of ten years, this wos the most interesting." LODI 


FESTIVAL: "one of The highlights of our entertolnment program!" UTAH CENTENNIAL: 


wonderful show.+extensive eguipment.-greatly. 
pleoned 


ELECTRICAL AGE EXPO. L.A. "splendid show..personel co-operotion'" CALIF. PACIFIC EXPO. ""..Moin ottraction ot PALACE. 
ef ELECTRICITY.u Increosed sttendence 88%.--don't b " UTAH STATE AGRICULTURAL COLLEGE: 
zzkepe studente evenfwkore might have tke opportunity to enjoy your demonstration." ALHAMBRA H.S.: "",.expresaing our odmiration for 
nadu pregrom'" LOS ANGELES VETERANS ADMINISTRATION: "'.perfomonce intrigued Interest.'" 50, PASADENA H.S. "enceptional 
2 mognet fo lloktnlag.'" LA SIERRA COLLEGE: "hod our audience in the hollow of your hand.""_ U, of A. ARIZONA: "most favoroble 


ey unlverelty communlty=--should have opportunity !o wltnest yovr sshibition:"". PAN PACIFIC 
AUDITORIUM: ""..0ne of The most 'Unuzsval..we hod ever seen. a k 

demonziretion period. 

MILLS. "opelkovndu 


retum visit." TUSTIN H.5, "Hope to have yov agoln.zuperlor.'" REDLANDS 
the yeor.'" HOLLYWOOD U.5,0. 


"umvenjoyed the progrom.sheld 
-Mppreclated wit ond humor. 


mozing electrical demonstratlon.-.our compliments...masterfu! showmon= 
tontlon from beginning to snd..shope to hove-=ogoln'"" SOUTH PASADENA 
ARLINGTON ""..show thoroughly we enjored your progrom.'! DEMOREST 
Sa aime 'shureh program." VAN NUYS ",..abiliry to adapt your progrom...diHferent age. 
peeteevlant. KULE a Jer of slectrieltrus" ORANGE H.S. "extremely well receivedu.-recommending tbi? 
E "uzeli recelvad by oll oges. We were well pleosed.'" INSTITUTE. "",..finest of comments 


ommend progrem" 


'wnanimous opinion of students, foculty send odult 


thoroughly apprecloted by all.wof ten yeor=, this was them 


DESIGNED TO PLEASE 


Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim was a historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 


s) 


KI 
U 


Jim Hardesty, Leland I Anderson, and Bill Wysock 


U | 


Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DRYERANKENSTEIN 
ELEGTRIGCIAN 
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Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technigue of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unigue painting method in the tradition of his father. 


Electro-Radiation Company "Ajax Coil" found by Linda and documented by Bill 8. Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of KVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. "Digital Disputer", "Cosmic Ray Diffuser", "Nebularium". 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime | found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Freguency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine "Curious Electrical Forms" article by Anabel Parker. 


"Kathy Loves Physics", Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(57) ABSTRACT 

In one embodiment. a device for generating broad spectrum 
ultraviolet radiation is provided. The device incluđes an 
adjustable spark gap of metallic solids, the spark gap includ- 
ing: a first eloctrode coupled to a first heatsink, and a second 
'electrode coupled to a second heatsink, the second electrode 
spoced apart and opposite from the first electrode. 

device includes a variable capacitor configured to dischange 
a voltoge through the spark gap to generate broad spectrum 
ultraviolet radiation. Tbe device includes a voltage source. 
The device includes a controller configured to control the 
variable tor, The first electrođe is formed from a first 
m lic solid and the second electrode is formed from a 
second metallic si and the ultraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Shcets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolo- 

gists of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart.- 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencies 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rontgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some ycars subseguent to 1897, by similar 
attacks which in turn subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing _a tendency to do so. 


Fro. 49—Frank H, Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his ficld of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi- 
tioners in urban New England. When his association with 
his brother-in-law was terminated, he jvined forces with a 
group of Boston tube-makers and all were later combined as 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett's affability of manner and his generosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so freguently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on a 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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lips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly affected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
In spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his self-sacrifice crowning a life of continued usefulness. 

SA guiet and unassuming man, who bore his burdens and 


did his work faithfully, effectively, patiently and without 
complaint. . . . He suffered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease.?? 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDWICH _—- Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in California, an unusual and interesting discovery was made 


The San Francisco Chronicle furnishes the following information: 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos 0. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Several from  Sandwich' attended 
the funeral services for Phomas Bur- 
ten Kinraide, which were held žrom 
his late home in Jamaica Plain. Mr. | 
Kinrnide's death came as a great 
shosčk to his host of friends in Sand. 
Swich. When, he resided here, his 
many acts of kindness and his gener- 
osity to those In trouble and sleknesy 
Wi long be remembered. He loved 
the old town and its people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high freguency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett 8; Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the eguivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was guite wealthy from his inventions and highly eccentric and successful life. 


AUTOGRAPH OF 
THE JACKSON COIL. 


EDWARD P. THOMPSON, ME, 
advokat za patente. 


PROF. WILLIAM A. ANTHONY, 
električni i znanstveni stručnjak. 


ALFRED C. COURSEN, 
pravni savjetnik. 


Američki i strani patenti. 
Patent Suits. 

Slučajevi interferencije. 
Zaštitni znakovi, dodjele, itd. 


Mišljenja o patentabilnosti, kršenju prava 
i praktičnosti, itd. 


Specifikacije elektrotehnike. 

Radni i patentni crteži. 

Električne specifikacije za arhitekte. 
Adresa kablovske, 


"NAUKA, Njujork." 


DIREKCIJA: 


New York, Temple Court, 
Cor. Nassau 8; Beekman St. , 
u blizini pošte. 


--- PODRUŽNICA : 
VAŠINGTON: Atlantik zgrada, u blizini 
Patentnog ureda. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


6. marta 1896. 


GOSPODIN. NICOLA TESLA. 
Grad. 
Dragi moj g. Tesla. 


Izgleda da ste poslali gospodu ovamo da traže članak za 
Okrugli sto Harpersa, o rentgenskim zracima. Nakon 
zakletve, pristao sam da mu napišem nešto, a sada želim 
nešto u vidu ilustracija. 


Ako imate fotografije koje ste snimili, nešto 
neuobičajeno, - ne samo kosti šake, već nešto malo novije 
nego što bi to bilo sada, da li biste mi bili voljni dopustiti 
da ih koristim, naravno dajući priznanje za njih u članku. 
Ako imate nešto slično, da li biste mi ljubazno poslali tri ili 
četiri ili oko 1/2 tuceta, od kojih mogu da biram? 


Vrlo iskreno tvoj. 


Wm. A. Anthony. 


EDWARD P. THOMPSON, ME, 
advokat za patente. 


PROF. WILLIAM A. ANTHONY, 
električni i znanstveni stručnjak. 


ALFRED C. COURSEN, 
pravni savjetnik. 


Američki i strani patenti. 
Patent Suits. 

Slučajevi interferencije. 
Zaštitni znakovi, dodjele, itd. 


Mišljenja o patentabilnosti, kršenju prava 
i praktičnosti, itd. 


Specifikacije elektrotehnike. 

Radni i patentni crteži. 

Električne specifikacije za arhitekte. 
Adresa kablovske, 


"NAUKA, Njujork." 


DIREKCIJA: 


New York, Temple Court, 
Cor. Nassau 8; Beekman St. , 
u blizini pošte. 


PODRUŽNICA : 
WASHINGTON: Atlantic Building, u blizini 
Ureda za patente. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


13. marta 1896. godine. 


GOSPODIN. NICOLA TESLA. 
New York City. 


Dragi moj g. Tesla. 
Hvala vam na ljubaznoj ponudi da mi pomognete oko 
rezova za članak Roentgen Ray. Jedva da znam kako da 


opišem šta bih voleo. 


Pretpostavljam da imate nekoliko fotografija koje ste 
snimili eksperimentalno, od kojih bi svaka bila zanimljiva. 


Ljudi sa Okruglog stola željeli su nešto neobično , što nije 
bilo objavljeno drugdje. 


Gotovo sve bi odgovaralo svrsi. 
Možda bi bilo bolje da mi date desetak-petnaest minuta, 
kada bih mogao da navratim u vašu laboratoriju i vidim 


šta imate, što biste bili voljni da iskoristim. 


Znam koliko ste zauzeti i ne bih trebao da vam oduzimam 
mnogo vremena. 


Pristao sam da dobijem kopiju rezova najkasnije do 21., a 
kopiju članka najkasnije do ponedjeljka ili utorka, 23. ili 
24.. 


Vrlo iskreno tvoj. 


Wm. A. Anthony 


Njujork, 16. mart 1896. 
446 8, 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

5 Beekman Str., 

NY City. 

Moj dragi prof. Anthony: - 


Vaše pismo je primljeno u dogledno vrijeme, ali su me oscilatori i rendgenski valovi spriječili da 
prije ovoga odgovorim. 


Očekujem zadovoljstvo vidjeti vas ovdje kad god odaberete. Najpogodnije vrijeme za mene je 
između 3 i 4 sata popodne, ali možete i sami. 


Vaše iskreno, 


Njujork, 20. mart 1896. 
446 8, 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

45 Beekman Street, 

NY City. 

Poštovani profesore Anthony: - 


Žao mi je što vam prije ovoga nije bilo moguće dati otiske, jer je jučer bilo jako loše vrijeme. 
Prosljeđujem vam četiri otiska, zeca, vjevericu, kutiju alata za crtanje provučenu kroz oko pola inča 
gustog drveta i nešto odjeće, i ploču koja prikazuje vakuumsku cijev, okrugli disk od aluminija i 


kvadrat od bakra iste debljine. 


Nadajući se da će ovo uspjeti, ostajem, 
s poštovanjem, 


EDWARD P. THOMPSON, ME, 
advokat za patente. 


PROF. WILLIAM A. ANTHONY, 
električni i znanstveni stručnjak. 


ALFRED C. COURSEN, 
pravni savjetnik. 


Američki i strani patenti. 

Patent Suits. 

Slučajevi interferencije. 

Zaštitni znakovi, dodjele, itd. 
Mišljenja o patentabilnosti, kršenju 
prava 

i praktičnosti, itd. 


Specifikacije elektrotehnike. 


Radni i patentni crteži. 


Električne specifikacije za arhitekte. 


Adresa kablovske, 


"NAUKA, Njujork." 


DIREKCIJA: 


New York, Temple Court, 
Cor. Nassau 8; Beekman St. , 
u blizini pošte. 


PODRUŽNICA : 
WASHINGTON: Atlantic Building, u 
blizini Ureda za patente. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


24. marta 1896. godine. 
GOSPODIN. NICOLA TESLA. 
Grad. 


Dragi moj g. Tesla. 


Pronašao sam slike u subotu ujutro i odmah ih odnio u 
Harpers. Imali su dovoljno vremena. Kakve su to bile 
veličanstvene slike. Kako da vam pokažem da cijenim vašu 
ljubaznost? 


Razmišljao sam o refleksiji iz unutrašnjosti staklene cijevi. 
Sigurno je da bi teoretski učinak na kraju trebao biti 
ravnomjerno raspoređen iako je izvor bio matematička točka. 


Neka je S izvor, a A' B' cijev. A Osetljiva ploča . S će imati sliku 
u obliku prstena dvostrukog prečnika cijevi. S' S" će biti dva 
elementa tog prstena. Zrake (NT -2-) (nečitkoJ (NT -3-) 


Drugim riječima, pitanje je da li će zraci krenuti sa kraja cijevi u 
vakuumu kao u zraku. Druga osjetljiva ploča se može postaviti 
na b. 


Vakumska cijev može biti okružena bakrom sve do dodatne 
cijevi. 


Vrlo iskreno tvoj. 
Wm. A. Anthony 


Njujork, 25. mart 1896. 
446 8, 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
5 Beekman Str., 
NY City. 
Moj dragi prof. Anthony: - 


Vaše pismo od 24. marta je uredno primljeno. Drago mi je da sam zadovoljan slikama. Trebao sam 
reći da su udaljenosti bile od 20 do 24 inča sa ekspozicijama od 5 do 15 minuta. 


Što se tiče refleksije od cijevi, stakla ili bakra, kao što sam vam rekao prije neki dan dok sam izvodio 
eksperiment, test mi se nije činio ništa tako uvjerljivim kao eksperiment koji sam objavio u 
Electrical Reviewu, broj pretprošlog. Sada vidim da ste u pravu, a polje bi trebalo da bude 
jednolično na kraju cevi. Prvi eksperiment to nije pokazao, ali je pokazao svjetleći krug blizu ruba s 
jedne strane. Pojačani efekat unutar cevastog prostora mogao je biti posledica, pomislio sam, 
činjenice da je na prostor izvan cevi manje delovalo. Tek kasnije, nakon što sam konačno 
demonstrirao odraz, naišao sam na plan upotrebe jedne te iste ploče u brojnim eksperimentima. 


Pošto sam demonstrirao refleksiju, bilo je lako povećati efekte na ploči i dobijam neke interesantne 
{ sic} rezultate. 


Ne mislim da je eksperiment prof. JJ Thomsona, kako ga je objavio, konačan. Vrlo vjerovatno radi sa 
neadekvatnim aparatom i možda nije mogao ništa otkriti. Mislim, međutim, da čak i da je trebao 
imati aparat sposoban da proizvede efekat, to ipak ne bi bilo konačno; ali ovo bi me odvelo 
predaleko. 


Vaš prijedlog da se ploča stavi u poseban vakuum mogao bi dovesti do zanimljivog otkrića. Imaću to 
na umu i ako nađem vremena probaću. 


S poštovanjem, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI U odnosu na KALCIJUM VONGSTAT 
Spring Park laboratorija, 
Proizvođači 
Naučni i električni instrumenti, 
X-Ray Outfits 
Fine Chemicals. Kristali kalcijum volfrata svih veličina. 
Fluoroskopi, fluorescentni ekrani, fotografski ekrani, Crookes cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
AVENA SPRING PARK 38, 
TB Kinraide , Treas. and Manager. 
Jamajka ravnica, 24. februara 1897 


g. Nikola Tesla; 
Dragi gospodine, 


Šaljemo vam mali uzorak ekrana napravljen od naših nefosforescentnih kristala koji smatraju da je 
veliko poboljšanje u kalcijum volframatu koji se toliko koristi. Poslat ćemo vam fluoroskop (gratis) 
napravljen od istog materijala ako nam ljubazno kažete koju veličinu želite, jer bismo željeli da naše 
fluoroskope temeljito isprobate. 


To radimo bez da vas ni na koji način tražimo da nam date svjedočanstvo u vezi s njima: osim toga što 
biste prirodno dali o svemu što smatrate superiornijim za bilo koju posebnu upotrebu. Ako smatrate 


da su naši ekrani bolji od većine drugih na tržištu, naravno da biste ih pozvali i više ne tražimo niti 
očekujemo. 


Uz povjerenje u vas, dozvolit ćete nam da vam pošaljemo jedan naš fluoroskop, Mi smo, Zaista vaši, 
Spring Park Laboratorija, g. TB Kinraide 


Njujork, 25. februar 1897. 
446 8, 48 E. Houston Str. 
£g. TB Kinraid, 
38 Spring Park Ave., 
Jamajka Plain, Mass. 


Dragi gospodine: - 
Vaše pismo od 24. februara je primljeno. 


Naravno da sam zainteresovan za svaki napredak i spreman sam da priznam zasluge onih kojima, 
po mom iskrenom mišljenju, pripada. Ali moj princip je bio da ne dajem nikakve javne izjave za 
komercijalnu upotrebu, čak ni o svojim najboljim prijateljima. Međutim, ako imate ekrane za koje 
mislite da su bolji od starih, pošaljite mi jedan i dozvolite mi da ga platim kao i svaki drugi vaš 
klijent. Samo pod takvim uslovom bih ga mogao prihvatiti. 


Biću vam veoma zahvalan za svaku pažnju koju ćete posvetiti ovoj stvari. 
Vaše iskreno, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI U odnosu na KALCIJUM VONGSTAT 
Spring Park laboratorija, 
Proizvođači 
Naučni i električni instrumenti, 
X-Ray Outfits 
Fine Chemicals. Kristali kalcijum volfrata svih veličina. 
Fluoroskopi, fluorescentni ekrani, fotografski ekrani, Crookes cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
AVENA SPRING PARK 38, 
TB Kinraide , Treas. and Manager. 
Jamajka ravnica, 15. mart - 1897 


g. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dragi gospodine: 


Danas vam prosljeđujemo jedan od naših nefosforescentnih fluoroskopa za koji mislimo da ćete 
nakon probe naći mnogo superiorniji od kristala kalcijevog volframata u općoj upotrebi jer nema 
fosforescencije koja bi zamaglila ili zatamnila slike i definicija objekta je mnogo jasnija i oštar. 


Cijenimo vaš stav kada kažete da nikada ne dajete nikakve javne izjave za komercijalnu upotrebu čak 
ni za svoje najbolje prijatelje. Nismo očekivali niti tražili od vas nešto od te vrste i straha, ali se slabo 
izražavamo ako je naša komunikacija bila otvorena za takvo tumačenje. 


Međutim, mi vam šaljemo fluoroskop koji možete predati na testiranje i poređenje sa bilo kojim 
drugim. Bilo bi nam drago da vam damo u znak naše zahvalnosti za originalni rad koji ste uradili: ali 
ako insistirate da platite za to, učinite to tek nakon što otkrijete da je to nešto što želite. 


Vrlo iskreno tvoj, 
Spring Park Laboratory 
G. TB Kinraide 

K 


New York, 21. marta 1897. 
446 8, 48 E. Houston Str. 
Spring Park laboratorija, 
438 Park Avenue, 
Jamajka Plain, Mass. 


gospodo: - 

Vaša usluga od 15. marta je primljena. Vaš rentgenski ekran je također stigao do mene i smatram 
da je zadovoljavajući. Ne volim da komentarišem njegove prednosti u poređenju sa drugima i samo 
želim da kažem da ću ga zadržati. Molimo Vas da mi pošaljite račun što je prije moguće. 
Proučavajući ekran, primijetio sam da ste koristili neke prijedloge. Ne govorim ovo u nekom 
kritičkom duhu, naprotiv, drago mi je što ste to učinili i dobrodošli ste na bilo koju prednost koja 
vam iz toga može proizaći. 


Ako imate neki novi fosforescentni materijal, volio bih da mi pošaljete neki na probu. 


vjeruj da jesam, 
Vaše iskreno, 


New York, 6. jun 1897. 
446 8, 48 E. Houston Str. 
Spring Park laboratorija, 
Jamajka Plain, Mass. 


gospodo: - 
Do sada nisam dobio nikakav račun za fluoroskop koji mi je proslijeđen prije nekog vremena. Kako 
ga nikako ne mogu zadržati osim ako mi ne dozvolite da ga platim kao i bilo koji drugi kupac, molio 


bih vas da mi prosledite račun sa najmanjim mogućim kašnjenjem. 


Zadovoljan sam njegovim performansama i, iako trenutno postoje bolji ekrani na tržištu, i dalje ga 
koristim. 


Vaše iskreno, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI U odnosu na KALCIJUM VONGSTAT 
Spring Park laboratorija, 
Proizvođači 
Naučni i električni instrumenti, 
X-Ray Outfits 
Fine Chemicals. Kristali kalcijum volfrata svih veličina. 
Fluoroskopi, fluorescentni ekrani, fotografski ekrani, Crookes cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
AVENA SPRING PARK 38, 
TB Kinraide , Treas. and Manager. 
Jamajka ravnica, 7. jun - 1897 


g. N. Tesla 
46 Houston St. 
New York, NY 


dragi gospodine 


U prilogu nalaz računa za fluoroskop po Vašem zahtjevu. Izvodimo novi fluoroskop, sa odvojivim 
ekranom nove i poboljšane soli, montiran u mahagoniju, i čekamo da ih završe s namjerom da vam ga 
pošaljemo i omogućimo vam da odaberete koji biste radije zadržali prije nego što vam naplate račun. 
Međutim, može li se zamjena izvršiti u bilo koje vrijeme? 


Vrlo iskreno tvoj, 
Spring Park Laboratory 
K 


New York, 6. novembar 1897. 
446 8, 48 E. Houston Str. 


KOME SE MOŽE TINUTI: 


Ovim potvrđujem da je gospodin B. Hiergesell u mom poslu već šest godina. Pronašao sam ga kao 
poštenog i marljivog radnika. 


New York, 26. septembar 1898. 
446 8, 48 E. Houston Str. 


EL Ovington, 

29 Cortlandt Str., 
New York City. 
Dragi gospodine: - 


Već sam održao tri predavanja o visokopotencijalnim visokofrekventnim strujama, jer je to broj svih 
dobrih stvari. 


Kako ne znam ništa o post mortem aranžmanima, ne mogu dati potrebne informacije. 


Vaše iskreno, 


4 Newcastle Court, 
Boston, Mass. 


g. Nikola Tesla, 
New York City. 
Dragi gospodine: - 


Pisac bi cijenio kopiju vašeg cirkulara, čija je naslovna strana umnožena faksom u Electrical World 
and Engineer od 6. februara 1904. 


Pisac se sa zadovoljstvom sjeća susreta s vama u vašoj staroj laboratoriji u ulici East Houstan 46 { 
sic) prije nekoliko godina. 


Iskreno tvoj, 
Earle L. Ovington 


Diktirano. 


OVINGTON PROIZVODNA KOMPANIJA 
METROPOLITAN ZGRADA, AVENIJA MADISON 1 
NEW YORK CITY 


Ovington 
ELEKTRO-TERAPEUTSKI APARAT 


TELEFONSKA VEZA 


12. aprila 1906. 

£g. Nikola Tesla, Waldorf Astoria, 
Njujork. 

WHOLE TESLE 

Dragi gospodine:- 


Pisac je saznao da razmišljate o puštanju na tržište, uskoro visokofrekventnih aparata za X-zrake i 
terapeutske svrhe. Mi pravimo specijalnost visokofrekventnih mašina i pišemo da vas pitamo da li 
biste bili otvoreni za predlog da naša kompanija preuzme prodaju, ili možda prodaju i proizvodnju, 
vaše mašine. Pisac je imao zadovoljstvo upoznati vas prije nekoliko godina u vašoj laboratoriji, ulica 
East Houston broj 46, i želio bi imati zadovoljstvo da obnovi poznanstvo. Ako se nalazite u blizini 
zgrade Metropolitan, bilo bi mi drago da vas vidim u bilo koje vrijeme, ili ako zakažete sastanak sa 
mnom, rado ću vas posjetiti. 


Vaše iskreno, 
OVINGTON PROIZVODNA KOMPANIJA. 


ELO-N. 
Earle L. Ovington , predsjednik 


Kopiraj. 


TESLALAB ORATORY, 
Wardenclyffe , Long Island, NY 
23. aprila 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Gospodo: - 


Vaše pismo od 12. aprila "P"e"? gospodinu Nikoli Tesli je uredno primljeno, ali on nije mogao da 
odgovori jer je od davnina bio prehlađen. 


Upućuje me da vam napišem da bi bio veoma zainteresovan da od vas dobije konkretne predloge. 
Nećete li biti ljubazni da mu pošaljete i kopije vašeg kataloga koji ilustruje proizvode koje 


proizvodite i kopije vaših patentnih specifikacija koje pokrivaju iste, na njegovu gornju adresu. 


Vaše iskreno, 


130 W 84 St 
New York 25. marta 1910. 


g. Nikola Tesla, 

Waldorf Astoria, 

NY 

Dragi gospodine: - 

Idem u Boston gdje opremam malu laboratoriju za obavljanje istraživačkog rada. Dok odlazim za 
nekoliko dana, pišem da vas pitam da li ćete zakazati sastanak sa mnom da razgovaramo o 
određenoj stvari prije nego što odem. Zvao sam nekoliko puta, ali si bio vani. 

Možda ste čuli za moja predavanja o visokoj frekvenciji na raznim električnim emisijama. 


Radujem se susretu sa Vama sa velikim zadovoljstvom, ja sam, 


Vrlo iskreno tvoj, 
Earle L. Ovington 


165 Broadway, New York, 
26. mart 1910. 


Earle L. Ovington , Esg., 

130 W. 84 ""St., 

New York, NY 

Dragi gospodine: 

Odgovarajući na Vašu korist od 25. marta, ""?" primljenu, želim da kažem da će mi biti drago da Vas 
vidim kada Vam to odgovara, ako se javite u ovu kancelariju. Vaše telefonske poruke su mi poslane, 


ali nisam mogao da vas nazovem zbog nedostatka vremena. 


Vaše iskreno, 


FREDERICK F. STRONG, dr. 
ELEKTROTERAPEUTIKA, 
I PATOLOŠKI PREGLED. 
BOSTON, MASS. 


176 Huntington Ave. 27. septembar 1898. 


g. Nikola Tesla, - 
New York City. 


Dragi gospodine,- 


Vjerujem da ćete oprostiti na slobodi koju uzimam da vam napišem, ali veoma sam nestrpljiv da 
dobijem vaše mišljenje u vezi sa određenim stvarima. Protekle tri godine bavim se klii im 
proučavanjem Teslinih visokofrekventnih struja u njihovoj primjeni u liječenju bolesti. Apostoli i 
D'Arsonval su uradili neke radove u ovoj liniji sa vrlo zapaženim rezultatima, posebno kod 
reumatskih stanja. Njihova struja je izvedena iz Teslinog namotaja pobuđenog pražnjenjem statičke 
mašine sa odgovarajućim kondenzatorima. Koristili su struju koja je mogla dati iskru od 1 do 2 cm u 
zraku. Moja istraživanja su se razlikovala po tome što sam koristio aparat vlastitog dizajna koji se 
sastoji od velikog transformatora, kondenzatora u ulju i Teslinog zavojnice, pri čemu je iskrište 
rotirajuća metalna ploča načičkana krilima koja se kreću pored nepokretne lopte. Koristim struju sa 
žarnom niti od 104 V i dobijam iskru dugu oko 6 inča iz mog Teslinog namotaja. 


Nedavno sam vidio mašinu novog karaktera, i napravio sam jednu poput nje. To je najbolji 
"rendgenski aparat" koji sam ikada rekao, i nestrpljiv sam da znam da li bi imao sličan terapeutski 
efekat kao aparat koji sam koristio. Prijavljen je patent za aparat i bilo bi mi drago da dobijem vaše 
mišljenje o tome da li postoji nešto što se može patentirati o njemu. Sastoji se od malog namotaja 
iskrice namotanog kilogramom ili dvije žice No 20: ovo je u dva dijela: krajnji krajevi sekcija su 
spojeni direktno na 110 V jednosmjernu struju sa žarnom niti, dok su dva unutrašnja kraja sekcija 
su pričvršćen na uređaj za prekidanje koji se sastoji od ekscentričnog gvozdenog diska koji je 
napravljen da se okreće magnetizmom jezgre zavojnice. Ovaj disk nosi dva klina koji dolaze u 
kontakt sa kratkom šipkom, koja se, kada je u mirovanju, drži u kontaktu sa stupom koji ima 
platinasti terminal. Ovaj kontakt se prekida svaki put kada klin udari u kraj šipke. Krajevi namotaja 
su povezani, jedan na šipku opruge, a jedan na stub. Struja se prekida na takav način da se željezni 
disk brzo okreće na principu jednostavnog motora. Oko prekida je spojen kondenzator liskuna kako 
bi apsorbirao struju generiranu samoindukcijom zavojnice. Ovaj kondenzator ima krug za 
pražnjenje koji se sastoji od Tesline primarne forme od 5 slojeva bakarne folije širine 1 inč: 
zavojnica je prečnika 1 stopu. Iskrište je uključeno u krug koji se sastoji od dvije bakrene ploče na 
maloj udaljenosti. 


Teslin sekundar se sastoji od diska prečnika 1 stopu i debljine četvrtine inča, i formiran je od 
kilograma namotanog br.36 i ugrađenog u parafin. Zavojnica s varnicom povlači pola ampera, a 
Teslina zavojnica daje varnice duge šest inča. Za mene je ideja bila potpuno nova i bilo bi mi drago 
da znam da li je patentibilna. Struja u Teslinoj zavojnici je jednosmjerna , a varnice su sinhrone s 
prekidima kola zavojnice. Struja je bezopasna: iz pozitivnog pola može se izvući šest inča varnica 
bez ozljeda, dok se jedva ijedna varnica može izvući iz negativnog terminala. Proizvođači tvrde da 
daje oscilirajuću visokofrekventnu struju, ali čini mi se da je frekvencija ista kao i broj prekida u kolu 


zavojnice. Prolazak ruke ispred Crookesove cijevi koju pobuđuje mašina daje niz slika, kao što je 
slučaj sa običnim Rhumkorffom , a to mi sugerira da je frekvencija niska. Hoćete li mi dati svoje 
mišljenje o sljedećim tačkama. 


Kakva su vaša iskustva u pogledu ljekovite moći visokofrekventnih struja? 
Koji su zahtjevi takve struje, da bi bila medicinska vrijednost? 


Da li bi gore opisana mašina dala terapeutske rezultate slične onima koje daje naizmenična mašina, 
kao što je ona koju sam opisao da se koristi u medicinske svrhe? 


Ako je aparat upravo opisao istinski visokofrekventni kol , ili sam u pravu kada pretpostavljam da je 
frekvencija niska? (napon struje koja se koristi za punjenje kondenzatora je samo 3000) 


Ako nađete vremena da odgovorite na ova pitanja, pružit ćete mi veliku uslugu i uvelike mi pomoći 
u mojim istraživanjima. Vjerujem da ću možda imati čast da vas lično upoznam u nekom budućem 
trenutku. Vjerujući da ćete mi oprostiti zbog moje slobode u traženju informacija i vjerujući da ću 
uskoro čuti od vas, ostajem 


sa velikim postovanjem, 
Frederick F. Strong 
4176 Huntington Ave Boston 


Njujork, 4. oktobar '8%8, 
446 8: 48 E. Houston Str. 


Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Mass. 


Dragi gospodine: - 

Vaša naklonost 27. septembra !" propisno primljena i sadržaj je zabilježen. 

Ne vidim nikakvu patentibilnu karakteristiku u aranžmanu prikazanom na vašoj skici. Postoji 
samoindukcijska zavojnica za punjenje kondenzatora, a kasnije se prazni kroz primar indukcijske 
zavojnice, shema koja je sada dobro poznata. Što se tiče mehaničkih detalja loma, oni takođe nisu 


novi. 


Zavojnica bi se znatno poboljšala uklanjanjem iskrišta, u kojem se nužno troši određena količina 
energije. 


Ne mogu vam dati nikakvu predstavu o frekvenciji, jer ne znam kapacitet kondenzatora i 
samoindukciju primarnog namotaja, kroz koji se on prazni. Može biti od, recimo, dvadeset do dve ili 
tri stotine hiljada u sekundi. Ono što vidite tamo kada pomerate ruku u svetlu vakuumske cevi su 
osnovni prekidi loma, ali svaki od njih se opet može sastojati od velikog broja superponiranih i brzih 
vibracija. Očigledno je, međutim, da, budući da postoji iskrište na putu kondenzatorske struje, ove 
vibracije vrlo brzo nestaju i njihov učinak je vrlo mali. 


lako sam mnogo eksperimentisao sa visokofrekventnim strujama, malo bih vam mogao reći o 
njihovom uticaju na telo sa stanovišta lekara. U radu koji sam prosledio nedavnom sastanku 
Elektroterapeutskog društva bavio sam se tom temom, a možda ćete u onome što sam rekao 
pronaći jednu ili dve stvari koje vas zanimaju. 


Struje koje se dobijaju iz mašine su veoma nagle i trebalo bi da kažem da bi bile manje prikladne za 
određene elektroterapeutske upotrebe od mašine koja daje sinusne struje; barem se općenito 
vjeruje da su potonje struje poželjnije u medicinske svrhe. Ne znam tačno kako je ta ideja nastala, 
ali mislim da je vrlo vjerovatno da je proizašlo iz ranog zapažanja, da se kroz tijelo pacijenta može 
proći veći broj energije kada se struje harmonično mijenjaju nego kada su iznenadni. 


U vezi sa temom, moglo bi vas zanimati da znate da ja samo iznosim instrumente znatno 
poboljšanog dizajna koji će, po svoj prilici, ispuniti prijeko potrebnu želju. Nadam se da ćete uskoro 
moći da nabavite ovakav instrument, ako to želite, i ne sumnjam da ćete biti zadovoljni njegovim 
radom. 


Vaše iskreno, 


22. jula 1901 
Ponedjeljak ujutro 
£g. Gilder, 
Urednik Century Magazina, - 
New York City. 


Dragi moj g. Gilder, 


Gospodin Thomas B. Kinraide iz Jamaica Plain je tokom eksperimenata osigurao neke vrlo značajne 
i vrijedne fotografske ploče koje sadrže zapise o električnim pražnjenjima. Postoje potpuno 
drugačije od svih do sada osiguranih ploča. Oni pokazuju nekoliko stvari koje nijedna druga 
fotografija električne energije nikada nije pokazala. Profesor Kros sa Tehnološkog instituta 
Masačusetsa rado će vas uveriti u njihovu naučnu vrednost ako budete želeli da se dopisujete s 
njim o ovoj temi. 


Mogu dodati da je Institut nedavno od gospodina Kinraidea prihvatio set od oko 50 tanjira. 


Mislio sam da biste možda željeli da reprodukujete neke od ovih ploča — gospodin Kinraide ih 
naziva "elektrografima" — u "Century". G. Kinraide je odabrao mali broj i ljubazno mi je dozvolio da 
napišem opisni tekst koji objašnjava njihovo značenje i uslove pod kojima su različiti bili 
obezbeđeni. 


Mislim da biste mogli biti zainteresirani da posjetite laboratoriju gospodina Kinraidea i da se sami 
uvjerite šta je uradio u ovoj i drugim pravcima električnih istraživanja. Ako želite da to uradite, 
gospodin Kinraide će vam rado poželjeti dobrodošlicu da tamo upoznate prof. Crossa. 


Tada biste se mogli uvjeriti u naučnu vrijednost ovih elektrografa i prosuditi da li bi članak u vezi s 
njima bio poželjan za "Vek". 


Uzdajući se da ćete smatrati prihvatljivim istražiti rad g. Kinraidea, 

Ja sam, 

Zaista vaša, (gospođica) Anabel Parker 76 Munroe St. Roxbury, Mass. Mr. Adresa 
tvrtke Kinraide je Thomas B. Kinraide , Esg. 

Spring Park Ave. Jamaica Plain, 

misa. 


Roxbury, Mass. 

25. jula 1901 
g. RU Johnson, 
New York City. 


Dragi moj g. Johnson: -- 
Vaš ljubazan odgovor meni pod datumom 24. jula je na raspolaganju. 


Pominjete članak o radu g. Tesle štampan u The Century Magazine za jun 1890. Mislim da se 
morate pozvati na onaj koji je izašao u broju za juni 1900. To je u potpuno drugačijim crtama od 
skice rada g. Kinraidea . koje sam napisao. 


Čim budem mogao da komuniciram sa gospodinom Kinraideom , koji je upravo van grada, 
proslediću mu fotografije zajedno sa opisnim tekstom. 


U međuvremenu, i gospodinu Kinraideu i meni bilo bi drago da komunicirate sa prof. Crossom 
kojeg nesumnjivo poznajete po reputaciji. 


Vrlo iskreno tvoj, 
Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 


Boston Post 
Boston, Mass. 3. septembar 1901 


g. RU Johnson, 
Century Magazine, 
New York City 


Dragi moj g. Johnson: -- 


Uvjerio sam gospodina Kinraidea da prenese u New York električne fotografije za koje se možda 
sjećate da sam vam napisao prije nekog vremena. Siguran sam da ćete, barem, biti veoma 
zainteresovani da ih vidite. 


G. Kinraide će vas vjerovatno posjetiti u četvrtak ove sedmice. 


Vrlo iskreno tvoj, 
Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire ProofBROADWAY 8; 32 "" STREET 
NEW YORK-ROBERT STAFFORD- 


Dragi moj g. Johnson, 


Jutros sam prilično bolestan, ne mogu da izađem iz sobe da dođem do vas. Komunicirat ću s vama 
čim to budem mogao. 


Jučerašnja vrućina bila je previše za mene. 
Sa mnogo žaljenja (sic) jesam, 


5. septembar 1901. S poštovanjem, 
TB Kinraide 


Hotel Imperial 
Absolutely Fire ProofBROADWAY 8; 32 "" STREET 
NEW YORK-ROBERT STAFFORD- 


Poštovani gospodine Johnson, 
Toliko sam bolestan da se osjećam nerazumnim više ostati ovdje. Večeras se vraćam kući brodom. 
Hoćete li se ljubazno pobrinuti za fotografije, stavljajući ih u kutiju, licem prema dolje; dok ne 


komuniciram sa tobom. 


S poštovanjem, 
TB Kinraide 


Jamajka ravnica 
16. septembra 1901 


G. RU Johnson 
Poštovani gospodine Johnson, 


Mislim da ste zainteresovani (sic) za moj oporavak od lošeg zaokreta koji sam imao u Njujorku, 
osećam se sposobnim da pokušam ponovo — što znači naravno — da budem pajžljiviji prema sebi. 


Pronašao sam isto izdanje djela Lorda Armstronga u našoj biblioteci i pažljivo sam ga pročitao. 
Ne upućuje na otkrića koja sam napravio i ni na koji način nije u suprotnosti sa člankom. Biće mi 


više nego drago da odam lordu Armstrongu dužnu zaslugu za ono što je uradio na odgovarajući 
način u članku nakon što smo odlučili šta se može učiniti s tim. 


Osećam veliku zahvalnost gospodinu Tesli { sic) što mi je skrenuo pažnju na delo za koje bih morao 
da se izvinim što nisam znao za njega. Također sam vam zahvalan na zadovoljstvu da upoznam tako 
cijenjenog čovjeka — gospodina Tesslu . 


Očekujem da ću biti u New Yorku sredinom ove sedmice i nadam se da ću moći donijeti 
zadovoljavajuću odluku i po pitanju članka i fotografija. 


Vaš veoma iskreno, 
TB Kinraide 


KOMPANIJA WESTERN UNION TELEGRAPH 
PRIMENA U WESTERN UNION BUILDING, 195 BROADWAY, NY 17. septembra 1901. 
Datum: Willimantic Conn 17 Do: G. RU JohnsonCentury Co. Union Sguare NY 


Biće u New Yorku telefonirati sutra ujutro Kinraide 


15. marta 1902 


Poštovani gospodine Johnson 


Vaše veoma prijatno pismo od 11 mi je prosleđeno ovde. Proslijedio sam ga gospođici Parker za 
koju sam siguran da će ga rado pročitati i da će unijeti promjene koje predložite. Jedini razlog zbog 
kojeg nisam lično napisao članak bio je kako vi kažete da se moje tehničke metode izražavanja 
nikada ne bi mogle koristiti u takvom radu. Stoga biram laika. 


Uvjeravam vas da sam vrlo iskreno vaš, 
TB Kinraide 


BOSTON POST 
Boston, Mass. 21. marta 1902 


G. RU Johnson 
Century Magazine 


Dragi moj g. Johnson, 


G. Kinraide mi je poslao rukopis vašeg članka u vezi sa njegovim eksperimentima. Napravio sam 
predložene izmjene i nadam se da će kopija u sadašnjem stanju biti dostupna. Nema prigovora na 
izrezivanje prva dva i posljednjeg pasusa, ako to želite učiniti zbog prostora. Paragraf na strani 10, 
koji počinje ,lIspitajte na trenutak" takođe bi se mogao eliminisati bez ozbiljnog narušavanja svrhe 
članka. I gospodin Kinraide i ja bi iskreno trebali biti sretni ako se članak može koristiti u cijelosti. 
Pripremljen je s puno muke i ozbiljnom željom da bude u isto vrijeme ,, popularan" i naučno tačan. 
Osjećam da sam duboko dužna gospodinu Kinraideu zbog njegovog neumornog strpljenja i 
ljubaznosti, i, koliko za njegovo dobro, toliko i za moje dobro, trebalo bi mi biti drago što mi je dao 
dobar prostor i šminku. 


Bilo bi mi drago vidjeti dokaze šminke, ako bi bilo u skladu s vašim običajem da mi to dozvolite. 


Ovom istom poštom šaljem gospodinu Kinraideu , koji je sada u Savani, Džordžija, podvlačeći 
promjene. Zamoliću ga da vam napiše ili javi da su dobili njegovo odobrenje. 


Ako smatrate da su dalje izmjene poželjne nakon drugog čitanja, nastojat ću ih napraviti. Cijenim to 
vrijeme kada ste se pozabavili tim pitanjem, a da niste bili upoznati s eksperimentalnim radom. Vi 
ste u najboljoj mogućoj poziciji da procijenite da li je dovoljno jasno da ga prosječan čitalac 
razumije ili ne. 


Hvala vam na ljubaznosti, zaista sam vaš, 


Anabel Parker 
Boston Post Boston 


KOMPANIJA WESTERN UNION TELEGRAPH 
PRIMLJENA U WESTERN UNION BUILDING, 195 BROADWAY, NY, 25. marta 1902. 
Datum: Charleston Do: Mr. RU JohnsonCentury Pub. Co. New York 


Promjene u članku su u redu bit će kući u ponedjeljak TB Kinraide 


BOSTON POST 
Boston, Mass. 25. marta 1902 


G. RU Johnson 
Century Magazine 


Dragi moj g. Johnson, 
Ne mogu vam reći da li se gospodin Kinraide , govoreći mi o fotografijama zvučnih talasa, pozivao 


na rad prof. S (?) koga pominjete ili na onaj nekog drugog istražitelja. SPpomenuo je ime, 
ali ja se sada ne mogu sjetiti. 


Napisao sam mu da sa vama komunicira u vezi sa ovim pitanjem. Njegovo odsustvo na jugu čini ovo 
kašnjenje neizbježnim. 


S poštovanjem, 


Anabel Parker 


BOSTON POST 
Boston, Mass. 10. aprila 1902 


G. RU Johnson 
Century Magazine 


Dragi moj g. Johnson, 
Moram vam zahvaliti na dokazima Kinraide članka, koje sam ovime vratio, ispravio. 


G. Kinraide je upravo došao. Zadovoljan je trenutnim člankom i nema nikakvih promjena koje bi 
tražio. Iskreno rečeno, bilo bi mu drago da vidi dokaze polutonskih rezova kada budu spremni. 


S poštovanjem, 
Anabel Parker 


Anabel Parker 


BOSTON POST 
Boston, Mass. 28. aprila 1902 


G. RU Johnson 
New York City, 


Dragi moj g. Johnson, 

G. Kinraide me nalaže da kažem da linija ispod ploče 1 treba da bude naslov A nodos . Kašnjenje u 
vraćanju dokaza je zbog odsustva g. Kinraidea iz kuće tokom kojeg vremena njegova pošta nije bila 
otvorena. 


G. Kinraide traži od mene da kažem da mu je žao zbog kašnjenja. 


S poštovanjem, 
Anabel Parker 


Anabel Parker 


BOSTON POST 
Boston, Mass. 14. jula 1902 


G. RU Johnson 
Century Magazine, 


Dragi moj g. Johnson, 


Nisam siguran da li se o pitanju plaćanja za moj članak objavljen u julskom broju Century Magazina 
govorilo kada vas je gospodin 


Kinraide vidio u New Yorku. Međutim, između gospodina Kinraidea i mene je bilo dogovoreno da će 
plaćanje za sve podneto pitanje biti izvršeno meni. Pišem ovo da preduhitrim svako pitanje koje bi 
se moglo pojaviti u vezi s tim, iako je možda nepotrebno jer se nesumnjivo sjećate da sam ja poslao 
članak. 


Zahvaljujući vašoj ljubaznosti tokom čitave prepiske, ja sam, 


Iskreno tvoja, 
Anabel Parker 


Anabel Parker 


UREDSKA PRAKSA ISKLJUČIVO URED I REZIDENCIJE, 176 HUNTINGTON AVE. 
STRUJE VISOKE FREKVENCIJE U OPĆOJ BOLESTI (III) 14 DO 16 h 
ULTRA-LJUBIČASTI ZRACI KOD KOŽNIH BOLESTI TELEFON, ZADNJI UVAL 21791 


FREDERICK F. STRONG, MD 
SPECIJALISTA ZA ELEKTROTERAPEVTIKU 
BOSTON, MASS. 


14. marta 1904. 
Nikola Tesla, 
električar, 

New York City. 


Dragi gospodine: - 

Prije nekoliko godina, kada sam vodio kliniku u Bostonskom dispanzeru, posvećenu isključivo 
terapijskoj upotrebi Teslinih struja, pisao sam Vam za informacije o određenim tehničkim detaljima 
u vezi sa mojim radom. Veoma ljubazno ste odgovorili ličnim pismom u kojem ste u potpunosti 
objasnili stvari o kojima sam vam pisao i izrazili spremnost da me vidite kad god treba da budem u 
Njujorku. 

Posljednjih deset godina eksperimentiram i primjenjujem visokofrekventne struje, te sam osmislio i 
usavršio niz instrumenata za njihovu upotrebu u medicinskom radu. S tim u vezi pozvan sam da 
držim predavanje pred njujorškim društvom za fizikalnu terapiju, idućeg petka uveče, 18. marta. 
Proizvođači mog aparata mi šalju jedan na upotrebu, a ja ću nastojati da eksperimentalno 
demonstriram fenomene visokofrekventnih struja i metode njihove primjene u liječenju bolesti. 
Odavno sam želio da vas lično upoznam i da vidim neke od vaših radova, i ako budete raspoloženi 
da me primite, i priložite vašu adresu i vrijeme koje bi vam najviše odgovaralo, javit ću vam se 
nekada Petak, !'$. Ako me ne možete vidjeti u petak, a bilo bi zgodno da to učinite u subotu, bit će 
mi drago da ostanem još jedan dan kako bih iskoristio priliku koju sam dugo priželjkivao i kojoj sam 
se s nestrpljenjem iščekivao. 

Vjerujući da ćete možda biti skloni da udovoljite mom zahtjevu, ja sam, 

sa velikim postovanjem, 

Frederick F. Strong 


Diktirano. 


West Rindge, NH, 17. jul 1906. 


Nikola Tesla, 
Waldorf Astoria, 
New York City. 


Dragi gospodine: - 


Završavam rukopis za raspravu o terapijskoj upotrebi visokofrekventnih struja, koju će objaviti 
Rebman Company tokom jeseni koja slijedi. 

Kao pionir i začetnik ovog divnog oblika električne sile, naravno, apelujem na vas za pomoć. Bilo bi 
mi drago da mi pošaljete referencu na vaše razne publikacije na tu temu, i ako je moguće, bilo koje 
preštampavanje koje imate pri ruci. Prvobitna sugestija o mogućoj važnosti visokofrekventnih 
struja kao terapeutskog agensa, potekla je, vjerujem, od vas, iako literatura o ovoj temi akredituje 
D'Arsonvala kao pionira u visokofrekventnoj terapiji. Bilo bi mi drago ako biste me uputili na neke 
objavljene izjave u vezi sa ovom temom, koje mogu citirati u svojoj knjizi da zadovoljim tvrdnju koju 
sam uvijek iznosio o prioritetu vašeg rada u vezi s tim. Bilo bi mi drago da mi pošaljete jednu svoju 
fotografiju, da je ugradim u knjigu. 

Moj rad, u proteklih deset godina, bio je posvećen primjeni i proučavanju Teslinih struja u 
terapeutske svrhe, za razliku od onih D'Arsonvalovih i Oudinovih koje koriste evropske vlasti. 
Vjerujem da vaše struje posjeduju veći raspon terapeutske vrijednosti i da su danas od daleko 
većeg značaja za medicinsku profesiju od bilo kojeg drugog oblika visokofrekventnih struja ili bilo 
koje druge manifestacije električne energije koja se koristi. Da bi ovo temeljno dokazali na 
zadovoljstvo struke, neophodna je vaša saradnja. Naravno, za svaku pomoć koju mi budete mogli 
pružiti, biće vam mnogo zahvalnosti. 

Unaprijed vam se zahvaljujem i vjerujem da ću što prije dobiti odgovor, ostajem, 


Srdačno Vaši, 
FF Strong, MD 
FFS/ED 


23. jula 1906 
dr. FF Strong, 
West Rindge, NH 
Dragi moj dr Strong: - 


Primjećujem vaš zahtjev pod datumom 18. jula 'rado ću vam pomoći u tom pitanju koliko mogu 
dosljedno. Prvo ću vam skrenuti pažnju na publikacije koje sam napravio u vezi sa visokom 
frekvencijom. Nažalost, nemam kopije ovih papira, ali ću možda kasnije pronaći jednu ili dvije i 
poslati vam ih. 


U London Electrician od 12. septembra 1890. nalazi se pismo u vezi sa visokofrekventnom 
naizmeničnom mašinom koju sam napravio, a ovo je, kako verujem, prva mašina visoke frekvencije 
i prva referenca na visokofrekventni rad. 


Postoje članci pod naslovima "Napomene o naizmjeničnim strujama na vrlo visokim frekvencijama" 
Inženjer elektrotehnike (Njujork) 11. marta 1891, Electrical World, 4. marta 1891. 


Kao referenca na naizmjenične struje visoke frekvencije, Elektroinženjer od 1. aprila !8%+i London 
Electrical Review, 17. aprila 1891., također se poziva na isti pregled, 3. aprila 1891. 


Postoji "Rasprava o fenomenima struja visoke frekvencije", Elektroinženjer, 22. april 1891. 
Eksperimenti o električnom pražnjenju u vakuumskim cevima, Elektroinženjer, 24. jun 1891, 
London Electrical Review, 10. jula 1891. 


Fiziološki efekti Alt. Struje visoke frekvencije, el. Svijet, 4. mart 1891; Elec. Inženjer, 11. mart 1891; 
London Elec. Review, 21. marta 1891. i London Electrician, 19. avgusta 1891. 


Bilješke o Alt. Currents of Varying Freguency, London Electrician, 20. mart 1891. 
Fenomen naizmjeničnih struja vrlo visoke frekvencije, el. Svijet, 4. aprila 1891., također i Električni 


svijet od 25. aprila 1891. godine. 


Indukcija visokofrekventnim pražnjenjima, Elec. Svijet, 20. februar 1892, Elec. Inženjer, 17. februara 
1892., London Electrician, 4. marta 1892. London Elec. Pregled, 18. mart 1892. 


Daljnji eksperimenti sa kondenzatorom, varnicom i vazdušnim mlazom, Elec. World, 27. februar 
1892, London Electrical Review, 25. mart 1892. 


Dinamička indukcija na visokim potencijalima i frekvencijama, Electrical World, 2. april 1892, 
Electrical Review, London, 15. april 1892. 


Visokofrekventna električna indukcija, Rad pročitan pred Society of Arts, Boston, Technology 
Ouarterly, Vol. 6, br. 1, 1893. 


Zanimljivi efekti Hertzian talasa, Elec. Inženjer, 4. jula 1894. 


On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, 13. jula 1894. 
Bilješke o efektima visokofrekventnih struja koje prolaze kroz tijelo, Elec. Inženjer, okt . 10, 1894. 


Dielektrična čvrstoća ulja u naizmjeničnim potencijalima, el. Inženjer, 12. februar 1896, elek. Svijet 
također, isti datum. 


Struja pod visokim pritiscima. Predavanje pred New York Electrical Society, 29. marta 1899. 
Objavljeno u obliku pamfleta i mislim da vam mogu poslati primjerak ove brošure. 


Aparat za dobijanje visokih frekvencija i pritisaka, Electrical World, 14. oktobar 1899, Električar, 
3. novembar 1899. 


Naravno, nemoguće je, bez poređenja datuma ranih eksperimenata, riješiti pitanje prioriteta, jer 
takvo poređenje nije napravljeno, ali ćete u brošuri ,,Elektricitet pri visokim pritiscima" pronaći 
referencu na neke eksperimente prof. Rowland sa Univerziteta John Hopkins koji, zaista, uključuju 
princip visokofrekventne indukcije iz jednog skupa zavoja u drugi izolovani od toga. Joseph Henry, 
prije mnogo godina, također izazvan pražnjenjima iz lejdenske posude i kondenzatora, strujama u 
susjednim strujnim krugovima, a Henry je prije svega ukazao na prirodu pražnjenja iz leyden tegle. 
Vjerujem da sam prvi napravio studiju zavojnica sa zračnim jezgrima , to jest, bez ikakvog željeza, za 
proizvodnju visokofrekventne indukcije, osim u onoj mjeri u kojoj su Henryjevi eksperimenti i 
Rowlandovi eksperimenti uključeni u istu ideju. Vjerujem da sam bio prvi koji je upotrijebio mlaz 
zraka na iskru kondenzatora da poveća oštrinu oscilacija. Izvan ovih činjenica, i bez odgovarajućeg 
poređenja datuma, bilo bi nemoguće dati bilo kakvu drugu izjavu. 


Gospodin Tesla je, nesumnjivo, bio vrlo rano u radu, i možda je bio pre, ali mislim da je on 
nesumnjivo bio prethodnik u pogledu određenih karakteristika rada. Ipak, mislim da bi bilo najbolje 
da se u radu kakvo vi pripremate jednostavno pozovete na objavljene radove i opise, koji u 
nedostatku drugih podataka moraju postojati. U stvari, ne bih voleo da budem stavljen u poziciju 
da dajem bilo kakvu izjavu o ovoj temi, i stoga bih zamolio da se ono što sam gore rekao smatra za 
vašu ličnu pomoć, a ne da bude objavljeno. Vidjet ćete da u prirodi stvari ne postoji kriterij za 
autoritativnu izjavu. 


Proslediću fotografiju, ako budem mogao, što je pre moguće. 


Vaše iskreno, 
Elihu Thomson. 


PS Šaljem vam primjerak brošure o "Struja pod visokim pritiscima". 


15. oktobra 1954 


Tesla je za nas bio "Nick", jer je moj pokojni otac imao ugodnu dužnost da ispisuje čekove svojim 
milionerskim pristašama koji su posjedovali Okonite Wire and Cable i koji su se obogatili na bujnom 
profitu od prodaje telefonskih prava za Manhattan Island NY Telephone Co. za nekih 17.000.000 
dolara. Ovo je bila transakcija bez poreza i ta suma je bila prilično velika u to vrijeme. Oni su 
pozajmili novac Markoniju preko svoje britanske grupe i delimično finansirali Fesenden, de Forest i 
mnoge druge manje poznate u svetu nauke. Tesla je bio njihov , pronalazač problema". 


Nisu bili sami u svojim poteškoćama s njim, jer je JP Morgan, stariji, uvijek imao Nika kao svoj kućni 
problem. Kratko sam radio za Morgana na njegovoj raskošnoj parnoj jahti, Corsair, kao instalater i 
za senatora Nelsona W. Aldricha na čijoj sam nagradnoj parnoj jahti, Alvina , plovio kao testni 
inženjer širom svijeta. Obojica su imala uticaj. Čak ni Džon Hejs Hamond, stariji, koji je Tesli 
pozajmio novac za svog robota, nije mogao da razume ovog čudnog genija. 


Edison je pokušao na svoj ohol i blef način da se sprijatelji s Teslom, ali je njegove primjedbe 
izuzetno osjetljivi Tesla protumačio kao uvredu. Sa svojim tipičnim evropsko -slovenskim idejama o 
džentilmenskom ponašanju, bio je čudna figura u grubom polju pionirske bežične i električne 
energije. Većina naučnika koje je upoznao bili su dobri momci. Neki su bili šamarajući po leđima, 
kao što su Edison, Fesenden, Markoni , de Forest, Fleming, Pris , Lodž, Slabi , Zenek i Zelig . Stara 
grupa njujorških jaht klubova na čelu s Morganom, Gatesom, Rockefellerom, Lieterom , Davisonom, 
Carpenterom, Bennettom i mnogim drugima koje je moj otac tako dobro poznavao, svi su bili istog 
reda s možda malo više suzdržanosti u druženju. 


Poznavao sam te ljude i odgovarao na njihov dobrodušni nadimak ,John the Wireless Man", naslov 
koji me je beskrajno golicao jer sam volio da varam i stvaram spektakularne prikaze visoke 
frekvencije. Nick, tihi, studiozni, vrlo pristojni, povijeni germanski (slavenski) Evropljani , nikada se 
nije uklopio u grublju američku scenu. Delovao je kao odvojen čovek - pojedinac prilično rezervisan. 
Ovo, zajedno sa njegovom čudnom fobijom da se ne rukuje i večera sa posebnim manirima 
higijene, učinilo je Nika obeleženim čovekom. Mnogi su ga smatrali običnim snobom. Drugi su ga 
zvali "Ora: ", dok su ga drugi nazivali "Genijem" i uvijek su se pravdali za njegove postupke 
trudeći se da objasne da se to može očekivati od genija. 


Oni koji su radili za Nika rijetko su mu se vjerovali. Njegove skice su uvijek bile u dijelovima. Njegovi 
zapisi nikada nisu bili potpuni. Plašio se piraterije. Bio je pirat i šteta je da je čovjek koji je odbio 
Nobelovu nagradu na osnovu toga što je bio otkrivač principa, a ne pronalazač, toliko piratiziran, 
lagao i diskreditovan od strane njegovih savremenika. Podigli su njegove ideje i nastavili veselo 
dalje kao da su Teslini izumi slobodno vlasništvo. 


Blijedio sam okolo s ljudima poput Earla Ovingtona na čiji sam monoplan Blerliot instalirao svoj 
originalni sistem koristeći prvu protupoznu antenu 1910. Dok se Earl vinuo na nekih 1500 stopa 
iznad Mineola-Hempsteada, prenosili smo prvi dvosmjerni radio od aviona do zemlje . Postao je 
jedan od prvih pilota zračne pošte. Ovington je bio milionerov sin i Teslin blizak prijatelj. 


Earl bi priredio spektakularne prikaze vatrometa koristeći ogromnu Teslinu zavojnicu postavljenu 
na platformu iznad Crows u starom Madison Sguare Gardenu. Pustio bi me da izađem na staklenu 
platformu i skinem velike iskre zastrašujuće dužine sa štapića koji sam držao u ruci. Ubrzo sam 
otkrio da smo imali dnevnu matineju i večernje demonstracije za vrijeme trajanja električne emisije 
koja je privukla ogromnu publiku koja je očekivala da će nas oboje vidjeti strujni udar. Earlje bio 


razmetljiv i svidjelo mu se to. Bio sam uplašeno dete iako sam bio fasciniran iskrama koje sam 
voleo. Tesla bi stajao po strani sa očinskim okom na nas oboje. Tesla je priređivao zabave u svojoj 
laboratoriji za prijatelje milionere. Nick je volio prigušiti svjetla i postaviti jezive ekrane. Moram 
priznati da sam mnogo puta pokušavao da ga oponašam i bilo mi je zabavno. 


Moj prvi bežični odašiljač bilo koje veličine bio je transformator s otvorenim jezgrom od 10 KW i do 
toga sam imao otvoren zazor i ogroman stakleni kondenzator u ulju. Sa svojim ogromnim 
antenama iznad Jonkersa, mogao sam da dobijem udaljenost na kojoj su momci bili zavidni dok 
sam radio na brodovima u srednjem Atlantiku. Prije 1912. nije bila potrebna licenca. Vazduh je bio 
slobodan i mi pioniri smo imali zabavu koju niko ovih dana nikada neće razumeti ili zamisliti. 


Nick je s godinama postao vrlo neobičan. Louis Pacant , moj stari ortak, posećivao je Teslu. Louis je 
bio pametan dječak po tome što je prijavio preko devet stotina kina na zvuk širom SAD-a. Kada je 
Western Electric otkrio da su pretučeni, dobro su se isplatili Louisu. Uživao je u tome jer je, kao 
siromašni dječak iz New Yorka koji se probio kroz Pratt u Bruklinu, dobio udarac od trljanja laktova 
s "velikim dečkima". Kao miran i diskretan konsultantski inženjer, ubrzo je otkrio da je Nick 
svojevrsni pratilac. Ćaskali bi u Nickovom penthausu, ali Louis je mogao dogurati tako daleko. Nick 
je imao naročitu rezervu i sumnju koja ga je učinila jedinstvenom figurom. Nije bilo drugih tako 
bliskih kao Louis. 


Mogao bih da lutam ovde sa mnogo toga. Završio sam dokumentarni film o istoriji radija i radim na 
drugom o Howardu Armstrongu, mom starom školskom kolegu, kojem sam pomogao s njegovim 
prvim povratnim idejama i pomogao u njegovom prvom patentu u Yonkersu nakon što ga je otac 
odbio podržati. 


Voleo bih da među nastavnicima prirodnih nauka dobijete neku vrstu istočnog Teslinog kluba sa 
idejom da mlađoj generaciji upoznate neke od Teslinih uzbuđenja otkrića. Voleo bih da Teslino 
društvo svake godine dodeljuje medalju za neko dostojno naučno dostignuće. 

Nažalost, riječi su potpuno neadekvatne da izraze uzbuđenje mladosti kada se bavite hobijem za 
kućne ljubimce. Toliko sam ih imao u potrazi za elektronikom da mi je žao što nisam u stanju 
pretočiti ta velika uzbuđenja u riječi koje daju pravdu godinama čuđenja i neopisivih uzbuđenja. 
Srdačno Vaši, 


John Oliver Ashton 


Palo Alto, Kalifornija 


(Izvod iz pisma Johna Olivera Ashtona) 


Postoji jedan čovjek na istoku koji bi vam mogao pomoći ako mu priđete kako treba. On je John 
Hays Hammond Jr., milioner koji ima svoju (bolest) u Gloucesteru, Mass. Njegov otac je bio Teslin 
pristalica na Robotu. Poznavao sam mnogo milionera, ali ovaj je bio snob. 


Zagledao sam se s ljudima poput Earla Ovingtona na čiji sam monoplan Bleriot instalirao svoj 
originalni sistem koristeći prvu protupoiznu antenu 1910. i dok se Earl vinuo na nekih 1500 stopa 
iznad Mineola-Hempsteada, prenosili smo prvi dvosmjerni radio od aviona do zemlje, ja sam u 
"Ho" u Yonkersu, Earl u visini u svojoj "fly". Postao je prvi pilot zračne pošte. Bio je milionerov sin i 
blizak Teslin prijatelj. 


Earl bi priredio spektakularne prikaze vatrometa koristeći ogromnu Teslinu zavojnicu postavljenu 
na platformu iznad vrana na Old Madison Sguare Gadenu i dok bi me puštao da izađem na staklenu 
platformu, skidao bi velike iskre zastrašujuće dužine sa štapića koji sam držao moja ruka koja je 
okrenuta skočila je na loptu na vrhu Tesline zavojnice. Ubrzo sam otkrio da ovdje imamo dnevnu 
matineju i večernju predstavu dok traje električna emisija i privukla je ogromnu publiku koja je 
očekivala da će nas oboje vidjeti strujni udar. Earl je bio razmetljiv i svidjelo mu se to. Bio sam 
uplašeno dete iako sam bio fasciniran iskrama koje sam voleo. 


Tesla bi stajao po strani sa očinskim okom na nas oboje i nasmijao se jer je i sam bio pomalo 
šoumen kao što ste pročitali. Njegove poznate žurke u njegovoj laboratoriji za prijatelje milionere 
bile su poznate i Nick je volio da priguši svjetla i postavi jezive ekrane. Moram priznati da sam 
mnogo puta pokušavao da ga oponašam i bilo mi je zabavno. 


Moj prvi bežični odašiljač bilo koje veličine bio je transformator sa otvorenim jezgrom od 10 KW i 
imao sam otvoren razmak i ogromnu staklenu ploču u uljnom kondenzatoru. Sa svojim ogromnim 
antenama iznad Yonkersa mogao sam postići udaljenost na kojoj su momci zavidjeli kada bih radio 
s brodovima u srednjem Atlantiku. Prije 1912. nije bila potrebna licenca. 


2. februar 2007 
Zdravo. 


Dok sam radio neko istraživanje porodične istorije, naišao sam na vašu objavu 
knjige mog oca iz 1916. "Visokofrekventni aparat". 


Nepotrebno je reći da sam bio potpuno nesvjestan vas i vaših aktivnosti; imamo 
razne porodične legende o danima njegovog angažovanja na visokofrekventnim 
aparatima, ali malo proverljivih činjenica. Ako imate bilo kakvu informaciju 

koja bi poboljšala moje znanje o tom periodu bila bi dobrodošla. 

Kao i mnogi ljudi sa ovakvom prošlošću, on je oklijevao da podijeli svoja 
sjećanja, uprkos molbama mog brata i mene. 


Moj djed (i imenjak) bio je doktor medicine u sjevernom New Jerseyu, koji je bio 

rani istraživač rendgenskih zraka u medicini, a prema legendi jedan od najranijih koji je primijenio 
visokofrekventnu izmjeničnu struju za uzbuđivanje rendgenske cijevi. Umro je 1904. godine, 
ostavljajući mog oca, sa 15 godina, sa zanimanjem i znanjem o 

elektrotehnici što je dovelo do karijere koja je uključivala električnu energiju koja 

ga je držala zauzetim 35 godina. 


Tokom ranog dijela ovoga, od 15-godišnjaka u New Jerseyu prešao je u 

Boston, gdje je imao eksperimentalnu AC laboratoriju dovoljno složenu da 
zainteresuje MIT za njegovu upotrebu kao dopunu njihovoj DC opremi, do New Yorka 
, gdje je imao Laboratorija za primenjena istraživanja 1917. 


Objavljivanje knjige usledilo je nakon višegodišnjeg programa izdavanja 

časopisa za elektrotehniku 

,uradi sam " (koji je navodno bio ključan u stvaranju časopisa Popular Science). Laboratorija i 
cijelo njeno osoblje su "uvučeni" u ogranak za hemijsko ratovanje u SAD-u. 

Vojska 1917. radi na električnoj peći za proizvodnju sirovina za gas maske 


Ovaj 12-godišnji period njegove aktivnosti je prilično "siv" tako da bi vam bilo koji trag koji biste 
mogli pomoći . 

Nema mnogo šanse da stignem na Floridu, ali bih volio vidjeti 

muzej. Kao klinac sam se igrao sa zavojnicama za varnice i skupljao dijelove 

za Van de Graf generator koji se nikada nije približio završetku. To je u 

genima, tj. 


KR 


Tom Curtis 


3. februar 2007 
Zdravo Jeff 
Ovo JE uzbudljivo, zar ne? 


Najranije fotografije mog oca koje imam vjerovatno su iz ranih ili 

sredine 20 -ih kada se preselio u Los Angeles CA nakon vojnog iskustva. 

Do tada je gradio posao za proizvodnju vatrostalnih 

predmeta po narudžbi, koristeći električne peći za stvaranje "novih" sintetičkih spojeva 
na kojima je izgrađen njegov posao. Morat ću kopati po arhivi da nađem 

sliku da pošaljem, kad budem imao priliku. 


Izvor iz 1916./1818. koji biste mogli pronaći drugim 

istraživanjima znači: Sjećam se da sam kao klinac vidio stranicu sa starim smeđim 
umetkom u dubokim novinama, najvjerovatnije iz New York Timesa, stranice 

sa slikama ,, Mladi inženjeri koji pomažu u ratnim naporima." Na 

ovoj stranici tata je naslikan zajedno sa Edisonom, Markonijem, Teslom i još 
nekima. Zaista nisam siguran ko je bio na tome, ali tata je bio u nekom 

prilično važnom društvu. Koliko se sjećam tatina slika je bila nešto manja 

od Edisonove, ali je bila tu! 


Knjiga: Nikad nisam vidio prvo izdanje pa mi je drago što ste se potrudili. 

Imam primjerak drugog izdanja iz 1920. godine, koji je uredio Raymond F. Yates. 

Prema predgovoru drugog izdanja, jedina stvar koju je Yates uradio je da je dodao 

neke od relevantnih članaka iz časopisa iz 1917. i izbrisao izvorni 

materijal dobavljača, pošto je Curtis Engineering Laboratory nestao. (Tata definitivno nije bio 
obožavatelj Yatesa, izdavač ga je gurnuo tati u grlo 

za novo izdanje, pošto je tata bio zauzet pobjedom u ratu). 


Časopisi: Imam malu kolekciju časopisa "Everyday Mechanics" 

koji se pretvorio u "Everyday Engineering" između Vol. 2 br. S i knj. 2 br. 
6, nije kompletan set (12 od 18 objavljenih). Imam duplikate 

Vol. 2 br. 1 i sv. 2 br. 2, koji bih vam poslao za vaš 

muzej. Gdje da ih pošaljem? 


Oprema: Nemam pojma odakle je djed Curtis nabavio VF opremu za 

svoj rendgenski rad. Čini se da je teško da bi seoski doktor mogao raditi od 

nule; eksperimentatori su proizvodili strašne opekotine od zračenja na 

sebi i na pacijentima sve dok neko nije naišao na činjenicu da 

su HF generisani rendgenski zraci "meki" i da je manja verovatnoća da će sagoreti (različite 
frekvencije?); 

Tata nam je rekao da je njegov otac napravio prvu sliku kroz ruku koja 

nije ubila pacijenta. 


Ne znam kako i zašto je tata stigao u Boston nakon što mu je otac umro. Mora da je 
bilo poslovno (nema porodice gore); Jesu li dobavljači opreme 

koje spominjete u Masu, da li je mogao pratiti trag opreme koju 

je koristio njegov otac? 


Kontakt: Razlog zbog kojeg vjerovatno neću stići do Floride je taj što živim u 

Saratogi u Kaliforniji (blizu San Josea, 40 milja južno od San Francisca), daleko 

! pa je bolje da računamo na e-poštu , telefon ili bilo šta drugo. Broj telefona 

je 408 867-3541. Telefonski kontakt je vjerovatno najbolji uveče, bilo koji osim 

treće srijede i četvrtka kada imam zakazane sastanke. Bilo koje vrijeme 

između 6:30 i 10:30 po pacifičkom vremenu će raditi. Ako se ne javim do trećeg zvona 
, ne pustite ga na sekretaricu osim ako nije kritično (sačuvajte svoj 


$). 
KR 


Tom Curtis 


10. februar 2007 
Zdravo Jeff 
Neke dobre vijesti!! 


Moj brat je pronašao novinsku stranicu koja prikazuje TSC-ovu fotografiju zajedno sa 
Edisonom, itd., u svojoj arhivi. Datum na njemu je 29. april 1917. Zapravo 

ono što je pronašao fizički nije ono što sam zapamtio (njegovog sećanja takođe ) 

, ali suština je ono što smo tražili, tako da možda postoji druga 

verzija koja se još nije pojavila. U svakom slučaju , čim pronađemo način da 

ga reprodukujemo, dobiću kopiju. Korišteno lice je prilično malo 

, a stranica je u sredini, prilično je velika. Treba ga 

reproducirati iste veličine. To čini reprodukciju nekim izazovom. 

Obavještavaću vas. 


Nadam se da je vaš put na sjever bio uspješan. 
KR 


Tom Curtis 


13. februar 2007 


Slike ne zvone. "Morževi" brkovi nikada nisu bili u njegovom 

stilu; mali uredno podšišani "vojni" stil je sve čega se sećam, od 
ranih dana do kraja. (Najranija slika koje se sjećam je vjerovatno iz 
ere 1916-18.) 


Iz onoga što mogu vidjeti na Ovingtonovoj vremenskoj liniji, ne mislim da su se 
značajno preklapali. Spominje se da je radio za Edisona — kada je 

to bilo? Kada je Edisonov rad sa X-Rayom rezultirao smrću njegovog 

asistenta? Zapamtite, Edison je prvenstveno bio DC čovjek i tata je uvijek bio na AC, 
osim za motore na baterije, itd., tako da je "prijateljski" kontakt tada bio 

malo vjerojatan, koliko sam čuo. 


KR 


Tom Curtis 


13. septembar 2007 


Mora da je mentalna telepatija. Razmišljao sam da ti pišem poslednjih 
nekoliko dana. 


Moj brat i ja smo radili ozbiljan genealoški rad na porodici 

posljednjih nekoliko mjeseci: stao je na majčinu stranu, prvenstveno zato što 
je moj djed bio Norvežanin, a njegova žena Norvežanka - trebalo bi malo 
lakše. A ja imam Kertisovu stranu, uglavnom zato što je moja tetka kao najstarij 
smatrala da je njena dužnost da mi napuni glavu porodičnim legendama (od 
kojih mnoge moje istraživanje dovode u ozbiljnu sumnju). 


dječak 


Imam ozbiljnu prazninu koju moram popuniti i možda bi sa vašim poznavanjem tehničkog 
razvoja tog doba mogli ukazati na neke puteve 
koje treba slijediti. Dozvolite mi da postavim scenu tako da možete konstruktivno razmišljati o tome. 


Moj djed (i imenjak) je bio drzavni doktor medicine u sjevernom New Jerseyu koji je 

jos uvijek imao veze sa medicinskim centrom Columbia u New Jerseyu (vjerovatno je bio diplomac 
iako to do sada nisam mogao potvrditi. Bio je 

rani eksperimentator s medicinskim X-zrake; neki način na koji se uključio u upotrebu 
visokofrekventne izmjenične struje kao uzbudljivog izvora, koji se pokazao da proizvodi manje 
smrtonosnu valnu dužinu nego što se obično koristi iskrista zavojnica (nema naznaka kako se 

to dogodilo, ali logika mi govori da je to vjerovatno bilo preko Kolumbije 

ili direktno ili direktno). 


Iznenada je umro u decembru 1904. ostavljajući iza sebe Tomasa Stenlija, klinca od 14 
godina, koji je vjerovatno nekoliko godina bio upućen u eksperimentalni rad 


Bilo je neke vrste nereda u imanje koje je u osnovi izbacilo moju 

baku i dvoje dece, od 14 i 11 godina, na ulicu bez novca.U popisu iz 
1900. živeli su sa bakinom majkom, koja je umrla mesec dana 

pre mog dede, koji je umro bez testamenta; mora da je bilo bonanca za 
advokate i haos za baku (koja je odgojena kao "dama" i 

vjerovatno nije imala pojma kako da se zaštiti). 


Mala porodica je nestala; nije njihov znak u popisu iz 1910. godine. Tata 

je pričao o baki koja pokušava zarađivati za život prodajom kozmetike na bazi 
djedovih melema i masti na recept, o životu u pansionima 

, itd 


njegova majka i sestra žive, kada 

je imao 24 godine 1914. Barem dio tog vremena bio je u 

oblasti Bostona/Kembridža. Govorio je o tome da ima opremu za naizmjeničnu struju koju je pozajmio 
MIT-u jer je sve što su morali da predaju EE-u bila DC oprema. Tih 10 

godina treba da istražim i saznam šta se dogodilo. 


Znam da je do 1915. bio u Njujorku sa operativnom istraživačkom laboratorijom 
sa osobljem. U novembru 1914. osnovao je svoj mjesečni časopis, imao je 
dozvolu za slanje poštom i sigurno je bio na dobrom putu da 

završi knjigu, koju je izdao Henley, s 

datumom autorskih prava 1916. godine. 


U svojim priznanjima u prvom izdanju knjige on posebno pominje 

Melvillea Easthama i Clapp-Easthama, koji su započeli kao Ovington X-Ray ljudi, 
a trčali su sami do 1910. Spominjanje Easthama kao 

pojedinca ukazuje na lični odnos, a ne firma. Dakle, 

možda je kao 19 ili 20 godina bio lično uključen u ovu 

tranziciju. 


Pogledao sam popisne zapise iz 1910. za New Jersey, New York i 

Massachusetts, a da nisam našao trag; naravno, da žive u 

pansionima, lako bi propali. | 

do popisa iz 1920. godine proveo je nekoliko godina u vojsci radeći 

istraživanja o stvaranju materijala za gasne maske za hemijsko ratovanje, bio je oženjen i 
u Los Angelesu je započeo posao proizvodnje vatrostalnih materijala 

(njegova druga oblast priznate tehničke kompetencije). 


Možete li smisliti bilo koji način da utvrdite bilo šta za te nestale godine od 
1904. do 1914. godine? Ima li objavljenih historija Ovingtona ili bilo koga drugog 
u polju X-zraka ili visokofrekventne AC opreme koja bi mogla dati trag? 


Svaka konstruktivna razmišljanja bi bila dobrodošla! 


KR 
Tom Curtis 


14. septembar 2007 


Iskoristio sam vaš prijedlog i pretražio popise stanovništva Mass. za profesora Houghtona; 
Mislim da sam ga našao, u Walthamu, 1910., na popisu kao učitelj koji radi u a 

škola , 44 godine, živi sa ženom i svekrvom, bez djece. Još uvijek tu 

1920. minus MIL. Dakle, možda je svoje članke pisao kod kuće, ili možda unutra 

U vezi sa njegovim učenjem, Popis je prilično škrt sa 

dostavljene informacije, ali ime uključuje srednje slovo i profesiju 

izgleda dobro. 


Još uvijek nema znakova TSC-a, mislim da sindrom pansiona sve ubija 
šanse . 


Mislim da ako bismo mogli saznati ko je isporučio rendgensku opremu njegovog oca 
u 1902 ili 03, mogli bismo pronaći TSC u 1908 ili 09 kao šegrt ili junior 

pomoćnik u prodavnici iženjerski pripravnik, nešto sa platom tipa pansiona 
nivo. 


Prilično sam siguran da je u tom periodu bio negde u Bostonu ili Kembridžu 

i mora da je posao ili obećanje nekoga opravdalo taj potez. 

Nešto je podstaklo da se preseli iz Nju Džersija - tamo je još uvek imao porodicu - 
djed po ocu, tetka i stric sa te strane i nekoliko tetaka sa strane 

majčinske strane. 


Nikakav novac ne bi bio poticaj za odlazak iz grada, kuće u kojoj su 

živjela (baka po majci) prije smrti je vjerovatno bila gornja kora 

društvo dana. centar grada, istaknuta lokacija, veoma velika, izgrađena 

kuvar , kočijaš. Vidio sam sliku oko 1932. i bila je impresivna. 

Prema tatinim riječima, sve je otišlo u džepove advokata. Jednog dana mogu dobiti 
u ostavinsku evidenciju, ali to je samo radoznalost, ne dokazuje 

bilo šta. 


Mnogo nagađanja, premalo činjenica. 
KR 


Tom 


23. septembar 2007 


Upravo sam naišao na nešto što bi, sa svojim znanjem i vještinama, moglo biti 
u stanju da kopa u. 


Između aprila 1916. i septembra 1917. TSC u Njujorku je objavio mali 
mjesečni tehnički časopis. U početku se ova publikacija zvala ,Svakodnevno 
Mechanics", a objavio je Everyday Mechanics Co., Inc. u februaru 

1917. naziv publikacije je promijenjen u "Everyday Engineering" 

vjerovatno kao rezultat tužbe magazina Popular Mechanics 

( nagađanje , na osnovu nekih objavljenih pisama uredniku). TSC je bio na listi 
kao urednik i tu i tamo se pojavljuju neka poznata imena, poput prof. Wm. C 
Houghton. 


Negdje krajem 1917. ili početkom 1918. TSC i njegov tim za istraživanje i razvoj bili su "nacrtani" 
u Službu za hemijsko ratovanje, američku vojsku, da radi na problemima 

izrada gas maski, odnosno proizvoda za električne peći potrebnih za 

kanisteri (aktivna glinica i aktivni ugalj). Produžio je 

putuje u potrazi za sirovinama za aktiviranu glinicu, koja 

na kraju ga je, nakon otpuštanja, odveo u Kaliforniju i njegov vatrostalni dom 

poslovanje (proizvodi na bazi aluminijskih silikata, nusproizvod aktiv 

proizvodnja glinice ). 


Njegov odlazak iz Njujorka u vojsku prekinuo je njegovo interesovanje za električnu tehniku 
inženjering "kako to uči ali časopis je očigledno nekako preživio. 

Drugo izdanje njegove knjige iz 1920. godine, u reklamnom dijelu, ima oglas 

za časopis. 


Imam nepotpun set časopisa iz sveske 1, broj 6 (septembar 

1916) do sveske 3 broj 6. septembra 1917.). U predgovoru drugog 
izdanje knjige, urednik, Raymond F. Yates, priznaje da je njegov 

ukupan uređivački doprinos je bio dodavanje članaka iz časopisa, na nove 
predmeti, na knjigu. 


Jutros sam iz divljeg hira proguglao "Everyday Engineering" i mnogo toga 

moje iznenađenje našao sam web stranicu pod tim imenom, posvećenu izdavaštvu 
priče i ponovo štampani oglasi iz popularnih tehničkih publikacija 1020 

era. Prva naslovnica časopisa koju prikazuju je izdanje iz decembra 1918. godine 
Everyday Engineering, koji ima isti tip banera i isti 

generalni izgled, uključujući cijenu od 0,10 dolara za posljednje izdanje TSC-a. Sledeći 
oni pokazuju da je avgust 1919, to je sveska 7 broj 5 i cena je otišla 

do $.15. Nigdje se ne prikazuje uređivački materijal, samo oglasi za AC 

Gilbert ( ErectorSet, i nekoliko električnih eksperimentalnih kompleta). 


Nema pojma ko postavlja ovaj materijal, niti se pominje 

rana istorija publikacije koju predstavljaju, barem što se tiče nas 

svjestan toga. Naravno, još uvijek radim u mraku oko onih kojima nedostaje 10 
godine i zaista prilično u senci na period služenja u vojsci ( 

Prvi prolazak koji je otkrio samo da je u Federalnom arhivu izbio požar 

70-ih godina koje su uništile sve vojne zapise od 1912. do 1920. godine, stvarno 
povoljno !!!). 


Možete li mi dati nagovještaj kako da dođem do autora ove web stranice. 
Pričanje priče o osnivanju časopisa moglo bi dovesti do nekih tragova 

u moj period zamračenja. 

KR 


Tom 


ps tvoja nova objava na TSC-u je ODLIČNA!! 


